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Abstract 
Poorly managed hearing loss can lead to cognitive decline, depression and reduced quality of life. 
Using a hearing aid can help but evidence suggests up to 40% of people who are fitted with a hearing 
aid do not use it. While there are many reported reasons for non-use, research suggests that 
audiologist behaviour in the fitting consultation could play a key role in supporting hearing aid use. 
Following a systematic review of interventions to improve hearing aid use, this research used the 
steps of the Behaviour Change Wheel to identify four audiologist behaviours that might influence 
hearing aid use. An observational study and structured interviews with audiologists using the COM-B 
model as a framework identified potential determinants of the target behaviours. The COM-B model 
describes how capability (C), opportunity (O) and motivation (M) combine and influence behaviour 
(B). This analysis was used to select intervention functions and behaviour change techniques likely to 
affect behaviour change in this context. The intervention functions of education, training, 
persuasion, coercion, environmental restructuring, modelling and enablement were selected and 
combined to develop the I-PLAN; a complex intervention combining prompts, information and a 
behaviour plan for hearing aid use.  
This is the first study to use the COM-B model and Behaviour Change Wheel to develop a complex 
intervention in the context of audiology. Use of the COM-B model to analyse patient and 
professional behaviour has facilitated a consideration of implementation at the development stage 
of intervention design. The systematic, theory-based development of the I-PLAN intervention will 
facilitate a thorough evaluation of its feasibility and effectiveness over the next phases of this work. 
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 1 Rationale 
1.1  Introduction 
Adult acquired hearing loss is a common long-term condition (LTC) which in the majority of cases is 
not remediable by surgical or medical intervention. Hearing loss is the second most frequent sensory 
deficit affecting an estimated 360 million people worldwide (World Health Organisation, 2013). The 
prevalence of hearing loss increases with age and this has serious implications for a global 
population in which the proportion of elderly people is rising at unprecedented rates (World Health 
Organisation, 2011). The standard intervention for hearing loss, at least in the developed world, 
involves the provision of monaural or binaural hearing aids often within an audiology clinic 
(Laplante-Levesque, Hickson & Worrall, 2010b; Pronk et al., 2011). However, uptake of hearing aids 
is relatively low, even in countries where their provision is free at the point of care. Studies on use 
and non-use of hearing aids support the finding that a proportion of those who have taken up the 
offer of a hearing aid do not subsequently use the device(s) in daily life. Estimates of non-use vary 
from 5% to 40% (Sorri, Luotonen & Laitakari, 1984; Kochkin, 2000; Smeeth et al., 2002; Kochkin, 
2005;  Lupsakko, Kautiainen & Sulkava, 2005; Vuorialho et al., 2006; Gimsing, 2008; Hougaard & Ruf, 
2011; Schneider et al., 2014). Non-use occurs against a backdrop of evidence that hearing aid use 
can ameliorate the multiple negative consequences of hearing loss such as social isolation, cognitive 
decline and depression (Hallberg & Barrenäs, 1993; Brooks, Hallam & Mellor, 2001; Saito et al., 2010; 
Lin, 2011; Gopinath et al., 2012) and improve quality of life (Mulrow et al., 1990; Chisolm et al., 
2007).  
Hearing aid use is therefore a behaviour that determines outcome for people with hearing loss. This 
is consistent with a causal model that gives behaviour a central role as mediator of outcome across 
contexts, including health care (Michie, Atkins & West, 2014). However, behaviour does not occur in 
a vacuum. One person’s behaviour is likely to be influenced by other people’s behaviour and the 
context within which they are operating. Work on adherence to therapy in long-term conditions, 
summarised in a report for the World Health Organisation (Sabatâe, 2003), suggests adherence 
behaviour is influenced by 5 groups of factors: 
 Patient-related 
 Condition-related 
 Therapy-related 
 Socio-economic factors 
 Health system factors 
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Health system factors mediating patient behaviour change have received little systematic attention 
in hearing health care. Most of the research to date has focused on patient-related (e.g. Brooks, 
1985; Laplante-Levesque, Hickson & Worrall, 2010a; Laplante-Levesque, Hickson & Worrall, 2011; 
Laplante-Levesque, Hickson & Worrall, 2012b) and therapy-related factors (e.g. Brooks, 1985; 
Smeeth et al.. 2002; Lupsakko, Kautiainen & Sulkava, 2005).  
The Chronic Care Model (CCM) is a framework widely used to develop and describe the integration 
and contribution of related health system elements on the implementation of care specifically for 
those with LTCs (Bodenheimer, Wagner & Grumbach, 2002a; Bodenheimer, Wagner & Grumbach, 
2002b). The CCM proposes that inter-related elements within the health care environment come 
together at the interface between patient and clinician to produce health-related outcomes. It is 
consistent with a model where care is determined at a micro level during the interaction of patient 
and health care professional. Behaviour at this micro level will be influenced by the meso level of 
health care teams and community within which patient and clinician are operating. The behaviour of 
these teams will in turn be influenced by changes made at the macro organisational and policy level 
(Ferlie & Shortell, 2001). It therefore provides a model for how patient, clinician and organisational 
behaviour come together to improve outcome. The link between these measures can be critical in 
assessing quality in health care (Brook & McGlynn, 1996; Brook, McGlynn & Shekelle, 2000).  
 
Figure 1.1 The Chronic Care Model 
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The lack of research investigating links between organisational and clinician behaviour and patient 
outcomes has been highlighted as a weakness in hearing health care research (Humes & Krull, 2012). 
The CCM has been used internationally in a number of different health care settings for a number of 
different LTCs (Minkman et al., 2011) including vision impairment (Frei et al., 2011) but not hearing 
loss. The CCM acknowledges that most of the management of LTCs takes place outside formal health 
settings with an emphasis on the provision of self-management support; the support provided to 
enable people with long term conditions to develop the knowledge and skills they need to manage 
their health on a day-to-day basis. This is particularly relevant for hearing loss where it is the patient 
and their communication partner who must assume responsibility for managing the hearing loss and 
its consequences on a daily basis. The CCM may therefore provide a framework and rationale for 
exploring the interaction between patient behaviour and clinician behaviour in the context of 
hearing health care. 
Rates of hearing aid use are sub-optimal and the reasons for this are complex and multi-factorial 
(McCormack & Fortnum, 2013; Ng & Loke, 2015). Since hearing aid use is a behaviour that is 
associated with improved quality of life in adults with acquired hearing loss (Mulrow et al., 1990; 
Chisolm et al., 2007), it is important to establish the effect of different elements of the health system 
on hearing aid use and to establish whether there is consensus about the nature of the interaction 
between patient and clinician behaviour in this context. Alongside an analysis of barriers and 
facilitators to behaviour change in this context, this should be used as the basis for a theory-led 
behavioural intervention design that aims to improve hearing aid use in adults with acquired hearing 
loss. 
1.2  Research aims and objectives 
What might help adults with acquired hearing loss use their hearing aids in the long term? 
Does the behaviour of audiologists influence rates of hearing aid use and, if so, how? 
This research aims to investigate the interaction between clinician and patient behaviour in hearing 
health care. This will be used as the basis for a theory-based intervention design that aims to 
improve long term hearing aid use in adults with acquired hearing loss. 
Objectives: 
1. To investigate stakeholder opinion, using a formal consensus process, on the clinical 
behaviours that might support hearing aid use, particularly during the hearing aid fitting 
consultation. 
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2. To observe and analyse current audiologist behaviour in hearing aid fitting consultations. 
3. To analyse what needs to change for audiologists to carry out additional behaviours that 
might support hearing aid use, identified with reference to the literature and the consensus 
process. 
4. To develop a theory-based intervention that aims to improve rates of long term hearing aid 
use. 
5. To plan a feasibility study of the intervention. 
1.3 Intended contributions 
This research seeks to contribute to the evidence-base in the following areas: 
Theoretical – to embed hearing health care research in the wider field of long term conditions 
research, to add to the understanding of theoretical links between clinician behaviour and patient 
behaviour and outcome in hearing health care. 
Methodological – to systematically review the hearing health care literature using the CCM as a 
framework, to combine a theoretical and methodological framework to develop a theory-led 
complex intervention, to combine quantitative and qualitative methods to investigate links between 
clinician behaviour, patient behaviour and outcome in hearing health care, to apply the same 
psychological behavioural model to clinician and patient behaviour so that implementation is 
explicitly considered from the outset of intervention design. 
Applied – to inform the development of an intervention in hearing health care that aims to improve 
hearing aid use by changing audiologist behaviour during hearing aid fitting consultations. 
1.4 Thesis structure 
The thesis structure begins with problem definition and builds in stages towards a behavioural 
specification for a proposed intervention.  
One: Rationale 
This chapter gives a rationale for this research, an overview of the research question, aims and 
objectives and thesis structure. 
Two: Context 
This section introduces hearing loss, giving information on its prevalence, consequences and 
management. Hearing loss is discussed within the context of the wider literature on long-term 
health conditions. The causal role of behaviour as a determinant of outcome is discussed and the 
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chronic care model (CCM) is introduced as a framework for exploring the inter-relationship of 
patient, clinician and organisational behaviour with outcome in health care. The method, results and 
conclusions of a CCM-based content analysis of quality standards in audiology are presented. 
Three: Systematic review of interventions to improve hearing aid use 
Presented in the format of a Cochrane review, this chapter details the methods, results and 
conclusions of a systematic review of interventions to improve hearing aid use. 
Four: Method 
This chapter gives an overview of the philosophical and methodological underpinning of this 
research. It introduces a rationale for using theory in intervention design. The COM-B model and 
behaviour change wheel (BCW) are introduced as guides for behavioural analysis and intervention 
development. A behavioural map of hearing aid use is developed, detailing the inter-relationship of 
patient behaviour and other behaviours, including those within the health system, that contribute to 
and determine hearing aid use. Finally, this chapter acts to signpost succeeding chapters which give 
methodological details and results for each research phase. 
Five: Consensus process 
This chapter describes the method, results and conclusions of a Delphi review of stakeholders in 
hearing health care which sought to assess consensus on living well, self-management and self-
management support in the context of hearing loss. 
Six: Behaviour change techniques employed by audiologists in hearing aid fittings 
This chapter describes the method, results and conclusions of a qualitative study of audiologist 
behaviour in adult hearing aid fittings. 
Seven: Understanding audiologist behaviour: a behavioural analysis 
Using the theoretical domains framework and COM-B model, this chapter details the method, 
results and conclusions of a behavioural analysis of what needs to change for audiologists to provide 
self-management support that meets the needs of patients attending for a hearing aid fitting. 
Eight: Changing audiologist behaviour to increase hearing aid use in adult auditory rehabilitation: 
intervention development 
This chapter moves from behavioural analysis to the identification of intervention functions and 
policy categories that could bring about change, using the behaviour change wheel as a guide. Then 
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intervention design moves outside the wheel to focus on specific behaviour change techniques and 
modes of delivery. 
Nine: Changing audiologist behaviour to increase hearing aid use in adult auditory rehabilitation: 
feasibility study protocol 
Referring back to the methodological framework, a study design to test the feasibility of the 
proposed intervention is described. 
Ten: Discussion and conclusion 
This chapter draws on the discussion sections of each chapter to discuss the findings and 
implications of the research as a whole. The strengths and weaknesses of the approach used are 
discussed along with recommendations for future research and potential implications for clinical 
practice. 
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2  Context 
The purpose of this chapter is to give some background information on hearing loss; its prevalence, 
consequences and management. Hearing loss is placed within the wider context of long term health 
conditions and the behavioural problem of sub-optimal hearing aid use is discussed. The chronic care 
model (CCM) is introduced as a framework for exploring the causal role of behaviour as a 
determinant of outcome in health care.  
2.1  Adult acquired hearing loss 
Hearing loss is a sensory loss that can affect adults and children. It can be present from birth or 
develop later in life through a variety of causes. This research is focused on hearing loss acquired in 
adulthood i.e. after normal speech and language development has taken place. This is because the 
sequelae of hearing loss are different for adults with acquired loss versus children who are either 
born with or develop hearing loss before normal speech and language development has taken place. 
Also the context is different for adults and children, meaning that the determinants of behaviour 
such as hearing aid use are likely to be different. As the problem of sub-optimal hearing aid use has 
been identified in the adult population, this provides the context of this research. For the purposes 
of this work an adult is defined as someone aged 18 or over. 
     Picture www.accessscience.com 
Figure 2.1 Anatomy of the ear 
The human auditory system includes not only the ear but also the auditory nerve and the auditory 
processing centres in the brain. The normal process of hearing involves sound vibration in the air 
being channelled via the outer ear and ear canal across the ear drum and through the middle ear 
where mechanical vibration is transmitted by a chain of three connected bones to the inner ear. The 
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inner ear is filled with fluid and the mechanical vibration of the bones causes a wave to move 
through it. The fluid motion bends and stimulates nerve endings called hair cells which turn the 
mechanical vibration into electrical impulses. These impulses are transmitted along the auditory 
nerve to the brain for further processing. 
Adult acquired hearing loss can be caused by damage to any part of the auditory system.  
Sensorineural hearing loss, caused by damage to the inner ear or auditory nerve, is the most 
common form of hearing loss in the adult population (Arlinger 2003). If the hair cells are damaged, 
the mechanical vibration will reach the inner ear as normal but it will not be transposed effectively 
into electrical impulses and the normal sensitivity to sound will be affected. Sounds may not be 
detected at all or may be distorted. Hair cell function declines with age and so sensorineural hearing 
loss is a normal consequence of the aging process. A conductive hearing loss is caused by a problem 
affecting the outer or middle ear. As a result of a blockage or disruption in the mechanical chain the 
sound vibration is damped as it travels through the outer and middle ear causing a reduction in 
intensity of the sound.  
2.2 Prevalence of hearing loss 
Prevalence data for adult acquired hearing loss are sparse but Stevens et al. (2013) estimate a global 
prevalence in 2008 of over 10% for those aged over 15. They estimate the prevalence to be 
substantially higher in low and middle income countries but highlight the paucity of available data. 
Figures from the World Health Organisation suggest hearing loss is the second most frequent 
sensory deficit affecting an estimated 360 million people worldwide (World Health Organisation, 
2004; World Health Organisation, 2013). Hearing loss consistently ranks in the top 20 causes (out of 
259 causes) of years lived with a disability (Murray et al., 2013). The prevalence of hearing loss 
increases with age, which has serious implications for a global population in which the proportion of 
elderly people is rising at unprecedented rates according to the World Health Organisation (World 
Health Organisation, 2011). The WHO estimates that approximately one third of the population aged 
over 65 have a disabling hearing loss (World Health Organisation, 2013). 
In the UK, the campaign group Action On Hearing Loss estimates that in 2011 there were 10 million 
people with hearing loss. This is set to rise to 14.5 million by the year 2031. They estimate that 
71.1% of people over the age of 70 have a hearing loss (Action On Hearing Loss, 2011).  
2.3 Consequences of poorly managed hearing loss 
The obvious consequence of hearing loss is the reduced ability to detect, discriminate and localise 
sound. The impact this has is predominantly psychosocial due to the importance of speech 
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perception and communication in everyday life. Hearing loss is therefore associated with 
communication problems which affect both the person with the hearing loss and their 
communication partner(s) including their spouse, work colleagues and wider circle of friends 
(Hallberg & Barrenäs, 1993; Brooks, Hallam & Mellor, 2001; Arlinger, 2003; Hickson & Worrall, 2003). 
These communication difficulties have a negative impact on quality of life (Mulrow et al., 1990; 
Hickson & Worrall, 2003; Heine & Browning, 2004; Stark & Hickson, 2004; Chia et al., 2007). Reduced 
levels of social activity associated with communication problems have also been linked to an 
increased risk of mental health problems such as depression (Arlinger, 2003; Saito et al., 2010; Boi et 
al., 2012; Gopinath et al., 2012). In addition, there is evidence of a correlation with cognitive 
impairment such as dementia although a causal link between hearing loss and cognitive decline has 
not been proven (Arlinger, 2003; Lin, 2011; Taljaard et al., 2015). The research therefore shows that 
many of the negative consequences of hearing loss are predominantly psychosocial or economic as 
the main impact of the condition is on communication and behaviour rather than physical health. 
2.4 Management of hearing loss 
In the majority of cases hearing loss is not remediable by surgical or medical intervention. The 
standard intervention for hearing loss, at least in the developed world, involves the provision of 
monaural or binaural hearing aids often within an audiology clinic (Laplante-Levesque, Hickson & 
Worrall, 2010b; Pronk et al., 2011; Cox, Johnson & Xu, 2014). Rehabilitative alternatives or 
supplements to hearing aid fitting exist but are rarely available in practice (Laplante-Levesque, 
Hickson & Worrall, 2010a) and adults with hearing impairment have reported that clinical 
encounters are rarely seen as a connected process that meets their needs (Kelly et al., 2013). In a 
study by Laplante-Levesque et al. (2012) patients described interaction with health professionals as 
isolated events rather than ordered steps towards a common goal. 
Researchers have argued that the negative consequences of hearing loss make a strong argument 
for early effective hearing aid fitting (Arlinger, 2003). Evidence suggests that hearing aid use can 
reduce rates of depression and anxiety, improve emotional stability and independence and reduce 
social isolation and improve quality of life (Mulrow et al., 1990; Chisolm et al., 2007; Chisolm & 
Arnold, 2012; Swan, Guy & Akeroyd, 2012; Bainbridge & Wallhagen, 2014). 
Knudsen et al. (2010) suggest three broad stages in the patient journey towards successful, long-
term hearing aid use: pre, per and post fitting. In the pre-fitting period the person with the hearing 
loss is deciding whether to seek help and obtain hearing aids. The per-fitting stage involves the 
actual fitting process. The post-fitting stage can be the short or long term period after the hearing 
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aid has been fitted. In their review of factors influencing help-seeking, hearing aid uptake, hearing 
aid use and satisfaction with hearing aids, Knudsen et al. identified 22 studies focusing on the pre-
fitting period, two studies dealing with factors potentially playing a role during the actual fitting 
stage and 17 studies concerned with the period following hearing aid fitting. They highlight that, due 
to lack of research, very little empirical evidence exists regarding how the sequence of events during 
the fitting process affects hearing aid use. 
2.4.1 Hearing aid use 
Despite the evidence of the negative consequences of hearing loss and the benefits of hearing aid 
fitting, uptake and maintenance of hearing aid use is sub-optimal, even in countries where the 
provision of hearing aids is free at the point of use (e.g. Laplante-Levesque, Hickson & Worrall, 
2010b). The charity Action On Hearing Loss estimate that of the 2 million people in the UK who have 
hearing aids only 1.4 million use them regularly. Results from studies on use and non-use of hearing 
aids support the finding that a proportion of those being prescribed a hearing aid do not use it. 
Estimates of non-use vary from 5% to 40% (Sorri, Luotonen & Laitakari, 1984; Kochkin, 2000; Smeeth 
et al., 2002; Lupsakko, Kautiainen & Sulkava, 2005; Vuorialho et al., 2006; Gimsing, 2008; Hartley et 
al., 2010; Hougaard & Ruf, 2011). This wide variation in estimates of non-use is likely to be related to 
differences in how individual studies were conducted and how use was measured. A recent 
systematic review of hearing aid use found that across 64 studies there were 15 different ways to 
measure hearing aid use (Perez & Edmonds, 2012). There are no data on rates of use in developing 
countries where access to hearing aid technology presents more of a challenge although reasons for 
non-use are starting to be investigated in less well-resourced populations (Borg & Östergren, 2014). 
Sub-optimal hearing aid use is a problem because links can be made between use and improved 
quality of life. Behavioural problems like this are not unique to hearing health care. It is estimated 
that between a quarter and a half of patients with chronic disease have problems following 
recommended clinical advice including taking medication and following a diet or exercise plan 
(Dunear-Jacob et al., 2000; Haskard, DiMatteo & Williams, 2009). 
There is a wide body of literature on adherence and compliance in the context of health care but 
there has been debate over use of the terms themselves (Glasgow & Anderson, 1999; Aronson, 
2007). The issue is that each of these terms, depending on the definition used (which can also vary 
and is often not specified in individual studies), can imply something about the intervention itself in 
terms of the nature of the interaction between patient and professional. For example, in a report on 
adherence to long term therapies, the World Health Organisation define adherence as: 
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‘the extent to which a person’s behaviour – taking medication, following a diet, and/or 
executing lifestyle changes, corresponds with agreed recommendations from a health care 
provider’ (Sabatâe, 2003 pp. 3). 
This definition distinguishes adherence from compliance, which just refers to following instructions 
and does not imply a necessary level of agreement. This reflects a move away from clinician 
specified advice towards shared decision making but it implies something about the intervention as 
well as the resulting behaviour. This risks confusing and conflating the behaviour of the patient with 
the behaviour of the professional they are interacting with. It can be especially confusing where part 
of the intervention involves introducing a collaborative behaviour such as shared decision-making 
which involves behaviour change on the part of the patient and the professional (Elwyn et al., 2010). 
Some researchers and clinicians have argued that it is simpler and less confusing to specify whether 
a particular behaviour has occurred (for example see Shumaker, Ockene & Riekert, 2009). Where 
possible, this thesis attempts to do this. However, the terms are so embedded in the literature that 
it is sometimes difficult to avoid using them. 
Many studies have sought to investigate reasons for non-use of hearing aids, recently summarised in 
reviews by McCormack & Fortnum (2013) and Ng & Loke (2015). The literature on adherence 
suggests the reasons for non-use reported in these studies and reviews can be grouped into 5 inter-
related factors (Sabatâe, 2003). 
 
Figure 2.2 Factors impacting on hearing aid use taken from a model of patient adherence   
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The nature of the condition itself will have an impact on hearing aid use. For example, adult onset 
hearing loss typically develops slowly over time and its impact fluctuates depending on the acoustic 
environment. These factors may make it difficult for someone with a hearing loss to acknowledge 
they have a problem in the first place and to use an intervention such as a hearing aid consistently 
(Brooks, 1985; Garstecki & Erler, 1998; Hanratty & Lawlor, 2000; Kochkin, 2000; Gianopoulos, 
Stephens & Davis, 2002; Knudsen et al., 2010; Gopinath et al., 2011; Laplante-Levesque, Hickson & 
Worrall, 2011; Laplante-Levesque, Hickson & Worrall, 2012b; Meyer & Hickson, 2012; Kelly et al., 
2013; McCormack & Fortnum, 2013; Hickson et al., 2014). In addition, no matter how sophisticated 
the sound processing in a hearing aid, the damage that has occurred to the hearing system itself 
introduces distortion later in the sound pathway meaning that sound quality is reduced no matter 
how sophisticated the technology or supporting interventions are. Perceived hearing handicap is 
associated with hearing aid use (Brooks, 1985; Garstecki & Erler, 1998; Hanratty & Lawlor, 2000; 
Kochkin, 2000; Gianopoulos, Stephens & Davis, 2002; Knudsen et al., 2010; Gopinath et al., 2011; 
Laplante-Levesque, Hickson & Worrall, 2011; Laplante-Levesque, Hickson & Worrall, 2012b; Meyer & 
Hickson, 2012; Kelly et al., 2013; McCormack & Fortnum, 2013; Hickson et al., 2014). However the 
degree of hearing loss as measured on usual tests of hearing sensitivity is not thought to be a 
predictor of hearing aid use (Knudsen et al., 2010). 
Therapy-related factors also play a role. Examples include not taking medication that has unpleasant 
side effects and not engaging therapies that are very time-consuming or that involve changing long-
standing habits. In the context of hearing health care, the main therapy is using a hearing aid. 
Despite recent advances in sound processing, hearing aids do not restore normal hearing and thus 
interventions for hearing loss cannot be based on ‘correcting’ the sensory impairment alone (Gagne, 
1998). Recent data suggests at least 17% do not use their hearing aids despite advances in hearing 
aid technology (Kaplan-Neeman et al., 2012) and that more expensive advanced technology does 
not necessarily improve outcome over and above that gained from more cost-effective options (Cox, 
Johnson & Xu, 2014). The appearance of the hearing aid may also play a role in determining use 
(Gianopoulos, Stephens & Davis, 2002; McCormack & Fortnum, 2013) as may ‘side-effects’ such as 
discomfort and acoustic feedback (Kochkin, 2000; McCormack & Fortnum, 2013). 
The consequences of hearing loss are predominantly psychosocial. There is evidence that social 
factors impact on hearing aid use such as the presence of support from significant others (Ng & 
Loke, 2015). Higher socio-economic status has also been shown to predict improved outcome in 
hearing health care (Laplante-Levesque, Hickson & Worrall, 2012b). In health systems where 
patients have to purchase hearing aid and/or batteries economic factors are likely to have an impact 
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on hearing aid use (Kochkin, 2000; Gopinath et al., 2011; Laplante-Levesque, Hickson & Worrall, 
2011; McCormack & Fortnum, 2013). 
Patient-related factors are those directly linked to the patient themselves such as age, personality, 
motivation, perception of self and stigma. For example, studies show that that greater initial self-
reported hearing disability, pre-fitting attitude to hearing aids and motivation play a role in 
predicting outcome in hearing health care including hearing aid use (Knudsen et al., 2010; Laplante-
Levesque et al., 2012; Laplante-Levesque, Hickson & Worrall, 2012b). The concept of self-efficacy 
(Bandura, 1977) and beliefs about the consequences of their condition have been associated with 
behaviour change in diabetes care and have been linked to hearing aid use (Kelly et al., 2013; 
Hickson et al., 2014). In diabetes care, those patients whose behaviour aligned more closely to 
medical advice had higher confidence in their ability to manage therapy and anticipated more 
meaningful consequences of their behaviour change (Gherman et al., 2011). 
Finally, health system factors can impact on patient behaviour. This may be mediated through 
interventions that target organisational behaviour, policy-making and strategic approach of the 
health care system or those that focus on the interaction between clinician and patient. The body of 
evidence from the CCM suggests that clinical behaviour is an important proximal determinant of 
patient behaviour and thereby outcome. To deliver a behaviour change intervention, such as when 
targeting hearing aid use, it is necessary to look at the people delivering that intervention and how 
they are embedded within the system as a whole (Whitlock et al., 2002; Glasgow & Emmons, 2007). 
There is some evidence in the context of hearing health care that clinician behaviour and the wider 
organisational behaviour of the hearing health care system can influence hearing aid use 
(Gianopoulos, Stephens & Davis, 2002; Kelly et al., 2013; McCormack & Fortnum, 2013). However 
some argue that the nature of the links between patient behaviour, clinician behaviour and outcome 
are much less well defined in hearing health care than they are in the context of other long term 
conditions (Humes & Krull, 2012) particularly during the fitting stage of the patient journey (Knudsen 
et al., 2010). For example, research in other long term conditions has drawn direct links between 
patient behaviour and improved clinical communication skills (Meichenbaum & Turk, 1987; Zolnierek 
& DiMatteo, 2009; Gherman et al., 2011). Although there is evidence that some types of 
communicative behaviours are largely absent from the audiology consultation, the effect of this on 
patient behaviour and outcome is the subject of ongoing research (Grenness et al., 2015a; Grenness 
et al., 2015b). 
At the level of the clinical interaction there is overlap with the literature on patient-centred care. In a 
review of health care communication in chronic illness, (Michie, Miles & Weinman, 2003) found that 
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the studies they identified reliably defined patient-centred care in one of two ways. First, in some 
studies being patient-centred means placing high value on referencing the patient’s perspective, 
allowing them to tell their story and convey their agenda. This is consistent with the approaches to 
the clinical consultation described by Balint (1957), Pendleton et al. (1984) and Kurtz & Silverman 
(1996) and discussed as ‘narrative competence’ by Greenhalgh (2008). Second, some studies place 
emphasis on activating the patient, teaching them skills and placing them in a position to exercise 
control over the consultation and their own health. This shared control within the consultation is a 
central feature of the approaches of Byrne & Long (1976) and Neighbour (2005) and can be seen 
within the interaction analysis coding strategies described by Roter et al. (1997) and Elwyn et al. 
(2003). More recently, shared decision making has been proposed as structured way to involve 
patients and professionals as active equal partners within the consultation (Elwyn et al., 2010). 
Berne (1961) describes social situations, including clinical consultations, as transactions in which the 
actors take on parent, adult or child ‘ego states’. In the clinical consultation, and in providing self-
management support in particular, there may be shift away from parent-child transactions towards 
a more adult-adult transaction. However the expectations and context will play a role in preparing 
both clinician and patient so that they are in complementary ego states for a productive transaction 
(that promotes self-management). Activation involves supporting both the patient and clinician to 
enter adult ego states where control is shared equitably. Evidence from Greenfield, Kaplan & Ware 
(1985) and Elwyn et al. (2010) suggests that once patients have been encouraged to be more active 
in clinical situations, they come to value and expect it in future consultations. In their review of 
health care communication, Michie, Miles & Weinman (2003) found that activation had a positive 
effect on clinical outcome whereas obtaining the patients perspective did not. Kaplan, Greenfield & 
Ware Jr (1989) also found that more patient control, more affect (especially negative affect 
expressed by patients and clinicians) and more information provided by clinicians in response to 
effective information seeking on the part of the patient during consultations were associated with 
better health status at follow up. 
In summary therefore, many factors may interact to determine hearing aid use. Some of these 
factors are under the direct behavioural control of the person with the hearing loss and some are 
under the control of other actors in the system such as the audiologist with whom the person 
interacts, manufacturers of hearing technology, the family and social contacts of the person with 
hearing loss. 
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2.5 Solving the problem of hearing aid non-use 
This research uses a causal model which gives behaviour a central role in determining outcome 
(Michie, 2014) as shown in figure 2.3. 
 
 
 
 
 
 
 
 
Figure 2.3 Model showing the central role of behaviour in determining outcome 
The model can be applied to any context including, but not limited to, health care. It clearly 
separates behaviour (and other determinants) from outcome. Behaviour is defined as:  
‘Anything a person does in response to internal or external events. Actions may be overt 
(motor or verbal) and directly measurable or covert (activities not viewable but involving 
involuntary muscles) and indirectly measurable; behaviours are physical events that occur in 
the body and are controlled by the brain’ (Michie et al., 2014 pp.36).  
This is broadly consistent with a Donabedian model where behaviours or ‘processes’ are influenced 
by the structure they are embedded in and, in turn, come to influence outcome (Donabedian, 1988) 
and with the critical realist approach of Pawson & Tilley (1997) where context and mechanism both 
influence outcome.  
In this simplified form, what figure 2.3 does not show is the way patient behaviour may be 
influenced by, for example, the behaviour of the health care professionals or other people that they 
interact with. When starting to analyse behaviour to solve behavioural problems such as hearing aid 
non-use, it is important to consider the context in which the behaviour occurs and the way that the 
different actors in the system interact. Thus, if a particular outcome is determined by behaviour and 
there is a problem with that behaviour i.e. it is happening to much or not enough, building a 
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conceptual map of the context within which that behaviour takes place is an important starting point 
in intervention development (Michie, Atkins & West, 2014).  
Adult acquired hearing loss fits the World Health Organisation definition of a long term condition 
(LTC) as it is a health problem that requires on-going management over a period of years or decades 
(World Health Organisation, 2002). In addition, the National Health Service (NHS) in England 
explicitly recognises hearing loss as a LTC alongside diabetes, cancer, heart disease, lung disease and 
stroke. In terms of the causal model (figure 2.3), some of the five factors relevant to adherence to 
therapy in long term conditions shown in figure 2.2 influence patient behaviour contextually, some 
act directly by influencing the cognition, emotion and behaviour of the patient themselves and some 
act indirectly through the behaviour of people who interact with the patient, thereby influencing 
their behaviour.  
Health system factors mediating patient behaviour change have received little systematic attention 
in hearing health care. Most of the research to date has focused on patient-related (e.g. Brooks, 
1985; Laplante-Levesque, Hickson & Worrall, 2010a; Laplante-Levesque, Hickson & Worrall, 2011; 
Laplante-Levesque, Hickson & Worrall, 2012b) and therapy-related factors (e.g. Brooks, 1985; 
Smeeth et al., 2002; Lupsakko, Kautiainen & Sulkava, 2005).  
Many frameworks exist for describing health system care delivery for LTCs (NHS Institute for 
Innovation and Improvement, 2006). Any health system model or framework should provide a 
platform from which to explore behaviour at the different levels and how components of 
interventions are connected.  
2.6 The Chronic Care Model  
The Chronic Care Model (CCM) is a framework widely used to develop and describe the integration 
and contribution of related health system components on the implementation of care specifically for 
those with LTCs (Bodenheimer, Wagner & Grumbach, 2002a; Bodenheimer, Wagner & Grumbach, 
2002b). Wagner et al. (2001b) provide a comprehensive description of the model and the rationale 
for its development. The CCM proposes that inter-related elements at different levels within the 
health care environment come together at the interface between patient and clinician to produce 
health-related outcomes as shown in figure 1.1. The outcomes of care are determined at the level of 
interaction between patient and professional. Their behaviour is influenced by the social, 
organisational and political context within which they operate (Ferlie & Shortell, 2001; Michie, 
2014). The CCM therefore provides a starting point for a conceptual map linking organisational, 
clinician and patient behaviour with outcome.  
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The CCM was chosen as a framework for this research because it is widely cited, has been used in a 
variety of health care settings and its implementation has been associated with improved outcomes 
(Tsai et al., 2005; NHS Institute for Innovation and Improvement, 2006; Department of Health, 
2009b; Sunaert et al., 2010). It has also been used as a framework in previous reviews looking at the 
effects of interventions in the context of long term conditions (Tsai et al., 2005; Kreindler, 2009). The 
CCM includes elements that deal with individual behaviour and the wider health care context. It is 
therefore consistent with social-ecological models (Stokols, 2000) and a critical realist epistemology 
(e.g. Pawson et al., 2004) that recognises the importance of addressing interventions to multiple 
levels of influence and contextual factors. It places the interaction between patient and clinician at 
the heart of care provision (Bodenheimer, MacGregor & Sharifi, 2005; Coleman et al., 2009), 
consistent with the causal model of behaviour shown in figure 2.3. The CCM acknowledges that most 
of the care for LTCs takes place outside formal health settings. This is particularly relevant for 
hearing loss where it is the patient and their communication partner who must assume 
responsibility for managing the hearing loss and its consequences on a daily basis.  
The CCM emphasises that improved outcomes result from the interaction of activated, informed 
patients with prepared, proactive clinicians. Since its initial development the CCM has been 
expanded by various researchers so that it has more relevance to public health and health 
promotion (Barr et al., 2003) and to give it a more global perspective by extending the health system 
and community resource elements (World Health Organisation, 2002; Epping-Jordan et al., 2004). 
However its fundamental structure remains unchanged. 
The six inter-related elements of the CCM are: 
2.6.1  Self-management support 
Self-management support is a key component in the care of LTCs (Wagner et al., 2001a; Lorig & 
Holman, 2003; Joosten et al., 2008). On a day to day basis, it is the patient who must assume control 
and make behavioural decisions such as whether to take their medication, check their blood sugar, 
eat a healthy diet or wear their hearing aid for example. Self-management has been defined as:  
‘the day to day tasks that an individual must undertake to control or reduce the impact of 
disease on their physical health status’ (Clark et al., 1991, pp.5).  
Others have more explicitly included the need to maintain psychosocial functioning in their 
definition. This is more relevant in the context of hearing loss given that the consequences of 
hearing loss are predominantly psychosocial. In a review of self-management approaches for people 
with long term conditions, Barlow states that:  
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‘self-management refers to the individual’s ability to manage the symptoms, treatment, 
physical and psychosocial consequences and life-style changes inherent in living with a 
chronic condition’ (Barlow et al., 2002, pp.178).  
Similarly, Adams, Greiner & Corrigan (2004) state that self-management comprises:  
‘the tasks that individuals must undertake to live well with one or more chronic conditions. 
These tasks include having the confidence to deal with medical management, role 
management and emotional management of their conditions’ (Adams, Greiner & Corrigan, 
2004, pp.57).  
Lorig & Holman (2003) propose that self-management involves the development of key skills on the 
part of the patient that can be applied to tasks that enable him or her to manage their disease.  
Common to all definitions is an acknowledgement that successful self-management requires 
knowledge (of the condition, its effects and management options) and skills (the ability to make 
appropriate cognitive, behavioural and psychological responses contingent on the circumstances) 
(Clark et al., 1991; Barlow et al., 2002; Lorig & Holman, 2003). These two factors come together to 
help someone maintain a satisfactory quality of life or to ‘live well’ (Adams, Greiner & Corrigan, 
2004). The goal of self-management support is therefore to change behaviour (Pearson et al., 2007) 
through a process of supporting and preparing patients to take a central role in making decisions and 
taking action to manage their own health (McGowan, 2013).  
Self-management support interventions such as providing written information, decision aids, 
personalised risk communication, question coaching or question prompt sheets, contracts, lay-led 
self-management programmes, reminders or financial incentives have been associated with 
improvements in self-management behaviour and associated outcomes such as quality of life across 
a range of LTCs, at least in the short-term (Brown et al., 1999; Barlow et al., 2002; Bodenheimer et 
al., 2002; Glasgow et al., 2002; Weingarten et al., 2002; Chodosh et al., 2005; Tsai et al., 2005; 
Dennis et al., 2008; Lally, Chipperfield & Wardle, 2008; Franek, 2013; Trappenburg et al., 2013). 
However, the diversity of interventions can introduce large amounts of heterogeneity when trying to 
analyse and review which components of self-management support are most effective (Barlow et al., 
2002; Weingarten et al., 2002; Haywood, Marshall & Fitzpatrick, 2006; Trappenburg et al., 2013) 
particularly over the long term (Franek, 2013). At a basic level, the definitions of self-management 
imply that self-management support will include interventions designed to provide information and 
interventions to build skills. The CCM breaks this down into providing information about the 
condition, its consequences and management, using strategies such as assessment, goal-setting, 
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action-planning, problem-solving and follow-up to support self-management and by organising 
internal and community resources to provide on-going self-management support (Bodenheimer, 
Wagner & Grumbach, 2002a; Bodenheimer, Wagner & Grumbach, 2002b). Other authors, including 
those working in the context of hearing health, have also noted the division between educative 
interventions that provide information and supportive, collaborative interventions that involve the 
patient as an active participant in their own care (e.g. Adams, Greiner & Corrigan, 2004; Pearson et 
al., 2007; Grenness et al., 2014b). The 5As model of health behaviour change (Whitlock et al., 2002; 
Glasgow et al., 2003) provides one platform from which to explore the different levels and 
components of a self-management support intervention and how they are connected (Glasgow & 
Emmons, 2007). It was not specifically developed for chronic conditions but it has been used in this 
context (Glasgow et al., 2002; Whitlock et al., 2002). Analogous components were used by Tsai et al. 
(2005) in their review of CCM-based interventions. The model describes five clinical behaviours, each 
beginning with ‘A’, that have been shown to support health behaviour change (Whitlock et al., 2002; 
McGowan, 2013) as shown in figure 2.4. The aim is to ‘activate’ the patient to take action and 
change their behaviour; a central aim of SMS (Pearson et al., 2007).  
 
 
 
 
 
 
 
 
Figure 2.4 The 5As model of health behaviour change (Whitlock et al., 2002) 
Information is included under the ‘advise’ component of the 5As model. The other four components 
involve the patient to a greater or lesser extent in the process of care so that they are supported to 
learn appropriate skills to manage their condition.  
Both ‘informing’ and ‘involving’ are important and inter-related. Information is a necessary 
antecedent to behaviour change (Pearson et al., 2007) and most definitions of self-management 
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support include an educative component (Whitlock et al., 2002; Glasgow et al., 2003; Lorig & 
Holman, 2003; Tsai et al., 2005; McGowan, 2013). Self-management education may have small to 
moderate effects on health outcomes in diabetes and asthma although a likelihood of publication 
bias has been highlighted (Warsi et al., 2004). Other reviews have suggested that patient education 
is necessary but not enough on its own to create or maintain behaviour (Krichbaum, Aarestad & 
Buethe, 2003; Kreindler, 2009). In a wide ranging review of CCM based interventions, Kreindler 
(2009) highlighted that not all self-management support interventions were equally effective and 
that an element of developing self-management skills in patients was important to improve clinical 
outcome. This emphasis on practical problem-solving and self-management skill acquisition was also 
picked up in previous reviews (Whitlock et al., 2002; Krichbaum, Aarestad & Buethe, 2003). The 
learning and practice of skills for physical and psychosocial self-management necessarily requires the 
patient to become a more active partner in their care in a way that patient education does not. 
Several studies and reviews suggest that active patient participation, patient choice and shared 
decision making in self-management can improve clinical outcome and promote behaviour change 
including adherence  (Kaplan, Greenfield & Ware Jr, 1989; Brown et al., 1999; Whitlock et al., 2002; 
Coulter & Ellins, 2007; Joosten et al., 2008; Elwyn et al., 2009; Nannenga et al., 2009; Swift, Callahan 
& Vollmer, 2011; Laplante-Levesque et al., 2012; Laplante-Levesque, Hickson & Worrall, 2012b). 
However, other reviews show positive effects on measures of clinical behaviour such as 
communication skills but less effect on patient behaviour and clinical outcome (Haywood, Marshall 
& Fitzpatrick, 2006) or call for further research on the effect on patient behaviour such as adherence 
that can be linked to clinical outcomes (Stacey et al., 2011). Individual self-management 
programmes must decide how to balance information and involvement depending on context.  
The CCM and other models emphasise that improved outcomes result from the interaction of 
informed, activated patients with prepared, proactive clinicians (Bodenheimer, Wagner & 
Grumbach, 2002a; Bodenheimer, Wagner & Grumbach 2002b; Sabatâe, 2003). Patient activation 
requires that the patient becomes engaged or involved in their own care; an acknowledged 
challenge in the provision of self-management support (Pearson et al., 2007). ‘Involving’ 
components common to the CCM and other definitions of self-management support are: an 
assessment of individual beliefs, behaviour, knowledge and needs; decision-making;  goal-setting; 
problem-solving; action-planning; the provision of follow-up and on-going support (Bodenheimer et 
al., 2002; Glasgow et al., 2002; Whitlock et al., 2002; Lorig & Holman, 2003; Bodenheimer, 
MacGregor & Sharifi, 2005; Wagner et al., 2005). Such individualised, collaborative processes are 
associated with patient-centred care (Rogers et al., 2005; Legare et al., 2010) and are embedded 
within a biopsychosocial model of health care where the patient is seen as an equal person, sharing 
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power and responsibility for their care with clinicians (Gagne, 1998; Mead & Bower, 2000; Charles et 
al., 2005). Patient-centred care has been associated with changes in behaviour including adherence 
(Mead & Bower, 2000) although problems with ambiguity in the definition of patient-centred care, 
pattern of association and methodological quality of included studies have been noted in reviews 
(Lewin et al., 2001; Mead & Bower, 2002; Michie, Miles & Weinman, 2003). For example, in their 
review of patient-centred communication, Michie, Miles & Weinman (2003) found that activation 
had a positive effect on clinical outcome whereas obtaining the patients perspective did not. Other 
studies have shown that high levels of patient activation are associated with behaviour changes and 
improved outcome (Mosen et al., 2007; Hibbard et al., 2007). Helping people with LTCs become 
actively involved in their own care therefore requires behaviour change on the part of the patient 
and clinician. Becoming an effective self-manager requires the patient to engage in and maintain 
certain behaviours. In this context this might include wearing hearing aids, altering communication 
strategies or manipulating the environment to make hearing easier. Patients take decisions about 
changing their behaviour and act to maintain behaviours in a wider societal and health care 
environment. The support provided by the health care system for self-management necessitates 
that individual clinicians (and the wider organisation within which they operate) also change their 
behaviour to provide effective, evidence-based self-management support. In a system of shared 
care, both provider and patient behaviour act in a reciprocal, reinforcing fashion as determinants of 
effective behaviour change. In this way both patient and provider behaviour are seen as joint drivers 
of health outcomes. 
2.6.2 Delivery system design 
These interventions involve the introduction of systems to assure the delivery of efficient, effective 
care and self-management support. Kreindler (2009) and Tsai et al. (2005) describe how this includes 
interventions that reshape and define health care provider roles e.g. introducing the role of case 
manager or defining roles within a multi-disciplinary team and interventions that reorganise the 
scheduling or organisation of care. These might involve changes in the mode (for example group 
versus individual), format (face-to-face, online, booklet etc), timing or follow up pattern of self-
management support rather than the content of the support itself. Both redefining roles and 
reorganising care have been associated with improved clinical and process outcomes in chronic 
disease management (Tsai et al., 2005; Kreindler, 2009). In reality it is likely that many interventions 
will contain an element of self-management support and delivery system design because in order to 
provide self-management support some changes in delivery are likely to be needed. 
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2.6.3 Decision support 
Decision support interventions promote clinical care that is consistent with scientific evidence and 
patient preferences. They embed evidence-based guidelines into daily clinical practice and provide 
mechanisms to share evidence-based guidelines and information with patients to encourage their 
participation. They may involve the use of proven provider education methods or seek to integrate 
specialist expertise and primary care. Evidence suggests decision support tends to have a small 
impact on provider behaviour and none on clinical outcomes (Tsai et al., 2005; Kreindler, 2009).  
2.6.4 Clinical information system 
Interventions involving clinical information systems, generally computerised medical records 
systems, aim to organise patient and population data to facilitate care, provide timely reminders for 
providers and patients, identify relevant subpopulations for proactive care, facilitate individual care 
planning, share information with patients and providers to co-ordinate care, and monitor 
performance of the practice team and care system as a whole. In audiology this might include the 
introduction of electronic patient records that facilitate the development of individual management 
plans or identify patients in need of routine review or follow-up. Clinical information systems may be 
used to facilitate other intervention types, but there is little evidence that they, by themselves, 
improve process or clinical outcomes (Kreindler, 2009).  
2.6.5 Community  
Interventions falling into this category include those that mobilise community resources to meet the 
needs of patients, encourage patients to participate in community-based programmes or where 
partnerships have been formed with community organisations to support and develop interventions 
that fill gaps in services or advocate for policies to improve patient care. In audiology this might 
include partnerships with local deaf clubs or community volunteers who visit patients in their own 
homes. Kreindler (2009) and Tsai et al. (2005) highlight a lack of data for the effect of community 
resource interventions. 
2.6.6 Health system interventions 
Health system interventions seek to create a culture, organisation and mechanisms to promote safe, 
high-quality care or visibly support improvement at all levels of the organisation, beginning with the 
senior leader. They may involve the introduction of policies that encourage open and systematic 
handling of quality problems or provide incentives based on quality of care. Health system 
interventions may also seek to develop agreements that facilitate care co-ordination within and 
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across organisations. Examples from hearing health care would include the introduction of the 
Improving Quality in Physiological Diagnostic Services (IQIPS) programme. The effect of health 
system interventions is hard to measure empirically (Tsai et al., 2005). 
The premise of the Chronic Care Model is that the six elements come together synergistically at the 
point of interaction between patient and clinician to produce improved outcomes. It provides a 
framework which can help elucidate the relative contributions of different elements to outcome.  
2.7 The chronic care model in the context of hearing health care 
Over the past 10-15 years efforts have been made to improve the quality of audiology services in the 
UK. The Modernising Hearing Aid Services (MHAS) programme was introduced in 2000 in England by 
the NHS. It promoted the routine fitting of digital hearing aids and changes to the patient journey. 
National standards for clinical practice were put in place and audited for the first time in an effort to 
benchmark, standardise and improve the provision of routine adult hearing services. Since then 
further guidance documents have been produced by the Department of Health and professional 
bodies (e.g. Department of Health, 2007; Department of Health, 2009a; British Society of Audiology, 
2012). Most of these documents contain guidance rather than specific targets. However, the 
inclusion of routine adult rehabilitative audiology services under the Any Qualified Provider (AQP) 
scheme from April 2012 has again produced targets against which services can be measured and has 
introduced an explicit element of competition between providers. The scheme aims to improve 
quality and choice for people in England with hearing loss aged over 55 years of age who are 
referred for a hearing aid by their primary care doctor. This patient group represents a large 
proportion of adults presenting to audiology services. Any service wishing to register under AQP as a 
provider must show that they are meeting or working towards the targets specified. Commissioners 
can then choose which services to buy based on performance to target. As part of this signposting of 
quality a service can apply to become accredited under the Improving Quality in Physiological 
Diagnostic Services scheme. This currently covers 9 types of diagnostic service including audiology 
and measures services against 26 standards falling into 4 domains: patient experience; safety; 
facilities, resource, workforce and clinical. Figures for December 2012 show that 92 services covering 
approximately half the geographical area of England were registered under AQP (Supply2health, 
2012). 
AQP has opened up the hearing health care market as any provider meeting the standards specified 
under the scheme can provide hearing aids funded by the NHS. This has meant that some private 
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providers based in the high street such as Spec Savers are now able to provide NHS hearing aids 
funded, not directly by the patient, but by the local commissioning group.  
In the light of the improvement efforts going on in audiology in England and in the context of 
viewing hearing loss as a long term condition, an investigation was conducted to compare audiology 
documents laying out standards that are being widely implemented under AQP in England with the 
CCM. As a further benchmark health department policy documents relating to LTCs and documents 
outlining quality standards for diabetes; another LTC, were also analysed.  
2.7.1 Content analysis method 
English health department policy documents advocating improved care for patients with LTCs and 
audiology quality standard documents were compared with the CCM using content analysis; a well-
established method for systematically analysing the content of communication, including text, to 
infer meaning (Neuendorf, 2002; Krippendorff, 2004). Details of the method and results are included 
in appendix A. Single words or two-word phrases taken from CCM element definitions were chosen 
as the recording units for this analysis in the context of the sentence in which they occurred 
(keyword-in-context KWIC). The keywords selected are shown in bold in appendix B.  
2.7.2 Content analysis results 
Briefly, the results of the content analysis show a clear difference between LTC policy documents 
and audiology implementation documents as shown in figure 2.5; the audiology documents having a 
lower consistency with the CCM. The results for comparator policy and implementation documents 
suggest that this difference is not due to document type i.e. policy versus implementation but that 
the analysis is highlighting a genuine difference in the content of the documents, at least as they 
compare to the CCM in this analysis.  
 
Figure 2.5 Fidelity to CCM as a whole 
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There was also a difference in emphasis within and across the documents with the audiology 
documents placing less emphasis on the elements of delivery system design, decision support and 
self-management support. 
2.7.3 Content analysis discussion 
This content analysis of quality standard documents in audiology was the first of its kind. The use of 
a keyword-in-context analysis rather than a more semantic approach was time efficient but did limit 
the depth of inference that can be drawn from these data. However, this content analysis appears to 
show that the audiology implementation documents sampled map poorly onto the CCM compared 
to health policy documents relating to the management of LTCs. The biggest discrepancies occurred 
for the self-management support, delivery system design and decision support elements. Despite 
the inclusion of individual management planning as a requirement for hearing services delivering 
care under AQP, this is not referenced in terms of the wider literature on self-management support 
and appears to be poorly defined and described in the quality standards.  
The relatively high fidelity of the LTCs policy documents to the CCM in this analysis does support the 
choice of recording unit and suggests that the analysis is measuring something relating to the 
management of LTCs. This is supported by the fact that the comparator policy document shows 
relatively low fidelity to the CCM as this is document that does not relate to the management of 
LTCs. The comparator diabetes documents show that higher fidelity to the CCM is possible in an 
implementation document for a LTC. It is however possible that a different sample of documents 
and selection of key words would have given different results.  
The implication is that the audiology standards are not exploiting the potential offered by theoretical 
models such as the CCM which, when implemented, have a proven track record in improving 
outcome. There has been a more recent focus in research on encouraging people with hearing loss 
to collaborate with clinicians in a self-management process (Laplante-Levesque, Hickson & Worrall, 
2011; Laplante-Levesque, Hickson & Worrall, 2012b). It appears from this content analysis that this is 
not currently reflected in the standards that services are required to follow. The effect this is having 
on clinical behaviour and patient behaviour and outcome in hearing health care is unknown. 
2.8 Outcome measurement in hearing health care 
This section briefly discusses the current evidence regarding outcome measurement in hearing 
health care. 
 
26 
 
2.8.1 What to measure 
Hearing health care interventions are often tested in small clinical trials and the diversity of 
interventions and outcome measurement means that meta-analysis of these small trials can be 
problematic (Hanratty & Lawlor, 2000; Humes & Krull, 2012). Measuring outcome in hearing health 
care is perhaps more difficult than in the context of other LTCs such as diabetes as there is no simple 
biomedical marker of hearing health since the consequences of hearing loss are psychosocial. The 
situation is not helped by the fact that there are many different individual measures for a single 
outcome such as hearing-related quality of life. Even apparently simple measures of behaviour such 
as hearing aid use have been assessed in up to 15 different ways (Perez & Edmonds, 2012).  
2.8.2 When to measure outcome 
By definition, LTCs such as hearing loss persist over years or decades and their management also 
takes place over this time frame (World Health Organisation, 2002). The aim of self-management 
support for LTCs is to achieve health behaviour change and maintenance. Long term outcomes are 
therefore important in long term conditions. Measuring whether someone is wearing their hearing 
aid immediately after an intervention may be interesting but it is also important to measure use over 
the longer term, ideally over a year or more. Long term outcome measurement has been called for 
in previous hearing health care reviews by Hanratty & Lawlor (2000), Chisolm & Arnold (2012) and 
Humes & Krull (2012). In a large review looking into factors relating to levels of physical activity, 
Marcus et al., (2006) highlight that maintenance of behaviour change is a generic problem and that 
little is known about what happens when interventions stop and participants are left to continue the 
behaviour with less support except that the drop-out rate is high with estimates showing that a little 
under half continue with their programs. They and others also advise that behaviour onset may not 
necessarily have the same theoretical underpinning as behaviour maintenance (e.g. Kwasnicka et al., 
2016). This is highly relevant in the context of LTCs as uptake and then maintenance of behaviour are 
likely to be associated with improved outcomes. Other researchers in the context of LTCs have 
highlighted the problem of a lack of long term outcome measurement (Barlow et al., 2002; Franek, 
2013) or a reduction in effectiveness over the long term (Trappenburg et al., 2013). 
2.9 Chapter summary 
Adult acquired hearing loss is a common long term condition. Hearing aid use can ameliorate the 
negative consequences of hearing loss but many people who are fitted with a hearing aid do not use 
it. This is a behavioural problem that determines outcome; an issue common to many long term 
conditions. The Chronic Care Model provides a framework through which to explore the inter-
27 
 
relationship and impact of patient and clinician behaviour on outcome in this context. A content 
analysis of English audiology implementation documentation suggests potential gaps in 
organisational backing for self-management support and delivery system design; the two CCM 
elements associated with the strongest evidence of improvements in clinical outcome. This 
represents a potential organisational barrier which negatively influences opportunity and motivation 
for clinical behaviour change. 
In hearing health care there has been diversity in the measurement of patient behaviour and 
outcome and a lack of research focused on long term outcomes. This has been an acknowledged 
problem in assessing the impact of hearing health system interventions. In contrast, links between 
clinical behaviour, patient behaviour and outcome have been established in the context of other 
long term conditions.  
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3 Systematic review of interventions to improve hearing aid use 
This chapter builds on the context given in chapter 2 and details the method, results and discussion 
of a systematic review of interventions to improve hearing aid use in adult auditory rehabilitation. 
The chapter is presented using a format consistent with the Cochrane handbook for systematic 
reviews of interventions (Higgins & Green, 2008). 
3.1 Background 
This review considered any health care interventions aimed at improving or promoting the use of 
hearing aids in the context of acquired adult hearing loss. To provide a structure for this analysis, 
interventions were classified based on the Chronic Care Model (see section 2.6). This review 
therefore provides information on interventions and outcomes in the context of hearing loss as a 
long-term condition. 
Potential interventions were classified according to the six elements of the CCM: self-management 
support; delivery system design; decision support; clinical information systems; community 
resources and the health system. Each of the elements acts in a distinct way to produce improved 
outcomes as described in section 2.6, providing a justification for grouping interventions in this way.  
Since the action and implementation of community and health system interventions cross the 
boundary between the direct health care patient-provider environment and policy, this review does 
not include a detailed meta-analysis of effects for these two elements.  
3.1.1 The importance of this review 
Researchers have argued that the negative consequences of hearing loss make a strong argument 
for early effective hearing aid fitting (Arlinger, 2003). Interventions that improve rates of hearing aid 
use should have an impact on such negative psychosocial consequences both on an individual level 
and across the population of adults with hearing loss who have been fitted with hearing aids. 
In addition, if uptake of hearing aids is increased by the use of screening or education programmes 
(Davis et al., 2007; Thodi et al., 2013), then it is important that subsequent hearing aid fitting is as 
effective as possible. There are also economic implications of non-use, both for national funding 
bodies and on an individual level for those purchasing their own hearing aids. 
This review does not aim to compare the effects of specific interventions (e.g. auditory training, 
communication training) or modes of delivery (e.g. group versus individual interventions). However, 
adult hearing loss is an under-researched, under-theorised field. Hence a framework from the wider 
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field of long term conditions research and service development has been employed; the CCM. This 
framework should provide information about high-level intervention types such as those that act 
directly to support patient behaviour change and those that seek to influence patient behaviour in 
less direct ways. However subgroup analyses should provide another level of detail for those 
patients, clinicians and researchers interested in, for example, subtypes of self-management 
support.  
3.1.2 Objectives   
To assess the range and effectiveness of interventions to promote the use of hearing aids in adults 
with acquired hearing loss who have been fitted with at least one hearing aid.  
3.2 Method 
3.2.1 Criteria for including studies in this review 
3.2.1.1 Types of studies   
This review included randomised controlled trials (RCTs) which fulfilled the inclusion criteria in terms 
of participants, interventions and outcomes. It included quasi-randomised trials such as those 
allocating by an arbitrary but not truly random process, e.g. day of the week, and cluster-
randomised trials. 
3.2.1.2 Types of participants   
Adults with hearing loss greater than 25 dB hearing level (HL) in the better ear averaged across four 
frequencies (0.5 kHz, 1 kHz, 2 kHz and 4 kHz) who were each fitted with a hearing aid for at least one 
ear. This is consistent with World Health Organization criteria for the definition of hearing loss 
(Mathers, Smith & Concha, 2000) and includes those with mild, moderate, severe and profound 
losses. Studies on the acceptability and benefit of hearing screening sometimes set different criteria 
for what constitutes a significant hearing loss (e.g. Davis et al., 2007). These are generally more 
conservative and so would be included under the definition given above. Where trials did not give 
details of hearing levels for participants it was assumed that those fitted with a hearing aid would 
have met these criteria. For the purposes of this review adults where defined as being aged 18 years 
and over. Trials that included participants under the age of 18 were included if the data for adults 
could be accessed separately by contacting the authors where it was not obvious from the trial data. 
The review included adults with sensorineural, conductive and mixed hearing losses. Trials which 
included participants using implantable devices such as bone-anchored hearing aids or cochlear 
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implants were excluded because the population fitted with such devices is relatively small and 
subject to strict selection criteria.  
3.2.1.3 Types of interventions   
This review considered any health care interventions, classified according to the chronic care model, 
intended to increase the use of hearing aids. It excluded studies that tested or compared 
developments in hearing aid technology.  
Comparisons 
 Self-management support interventions versus alternative interventions that control for 
other elements delivery method/pattern 
 Delivery system design interventions versus alternative interventions that control for 
content 
 Combined self-management support/delivery system design interventions versus standard 
care/control  
 Decision support interventions versus standard care 
 Clinical information system interventions versus standard care 
Subgroup analyses by self-management support content, delivery system design format and follow 
up schedule were performed where appropriate (see Section 3.2.13.1). 
Interventions were compared against each other, against no intervention or against 'standard care'. 
This review considered interventions supplementary to the hearing aid fitting process itself. 
Standard care was defined in this review as being a face-to-face individual hearing aid fitting typically 
lasting 45-60 minutes. A standard fitting would be expected to include a basic level of advice 
regarding use and management of the hearing aid with some practice at physical management of 
the device itself.  
Data was also collected on the timing of intervention delivery i.e. whether the intervention was 
delivered pre, post or during the fitting consultation. 
3.2.1.4 Types of outcome measures   
The primary purpose of this review was to assess the degree to which any of the interventions 
described above resulted in increased usage of hearing aids by the participant(s). Hearing aid use can 
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be measured in many ways (Perez & Edmonds, 2012). In this review, the first measure of use relates 
to the proportion of participants who continue to use their hearing aids after fitting. This is 
sometimes referred to as adherence or compliance. This review used the World Health Organisation 
definition of adherence, introduced in chapter 2:  
'the extent to which a person’s behaviour – taking medication, following a diet, and/or 
executing lifestyle changes, corresponds with agreed recommendations from a health care 
provider' (Sabatâe, 2003, pp.3).  
The agreed recommendation in this case was considered to be reflected by the number of people 
fitted with a hearing aid while the number choosing to use the hearing aid reflected those who had 
changed their behaviour. An assumption was made that the people fitted had agreed to this course 
of management. For the purposes of this review, adherence was therefore defined as number of 
people using aids divided by number of people fitted. Participants were grouped as users or non-
users. Users were classified as those who used their hearing aids on at least a weekly basis. Non-
users were those who did not use their hearing aids at all or those who had not used their hearing 
aid for at least a week prior to review. Where it was unclear how often participants were using their 
hearing aids or how they had been classified as users or non-users, attempts were made to contact 
authors for clarification with the study being excluded if none was available. 
The second measure of use chosen for this review was daily hours of hearing aid use. This may be 
assessed using validated self-report measures that record the daily hours of hearing aid use or data-
logging by the hearing aid itself. Modern hearing aids have the capacity to capture and record when 
the hearing aid is switched on. It does not represent a true objective measure of use because it is 
only able to measure whether the hearing aid is switched on and the acoustic environment it is in, 
not whether it is switched on and in the patient's ear. Nevertheless, it can be used as a proxy 
measure of use. Both data collection methods yield continuous data either in terms of hours of 
use/time or proportion of the time the hearing aid(s) are worn. Since it was not the purpose of this 
review to compare methods of data collection, data obtained using self-report and data-logging 
were combined in analyses of daily hours of hearing aid use. 
Potential adverse effects are also of great interest to stakeholders. This review included adverse 
outcomes including inappropriate advice/practice causing damage to patients hearing and patient 
complaints including: unresolved problems with physical management of the hearing aid; unresolved 
issues with symptom or psychosocial management; complaints relating to the nature of the 
intervention itself such as having to make repeat visits to the clinic. 
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The decision was made a priori, based on the clinical experience of three experienced audiologists 
including the author, to carry out meta-analyses only on self-reported quality of life, hearing 
handicap, hearing aid benefit and communication as these outcomes were considered of primary 
interest to stakeholders.   
As hearing loss is a long-term condition and hearing aids are usually intended as a long-term 
intervention this review looked for studies reporting hearing aid use after a follow up of at least a 
year. Short term (</ = 12 weeks) and medium term (> 12 to < 52 weeks) follow up studies were also 
included but this was considered to be lower quality evidence than if long-term data were available 
for the same outcome. 
This review also sought to investigate the range of reported outcomes across the studies.  Outcomes 
were grouped based on categories drawn from the Cochrane Effective Practice and Organisation of 
Care (EPOC) recommendations. Main EPOC outcomes include: 
 Patient outcomes - health status and well-being, health behaviour (including hearing aid 
use). Data on all validated patient-reported outcomes were recorded to document the range 
of outcomes that have been considered but meta-analyses were only carried out on the 
specific outcomes described above.  
 Quality of care measures such as clinician adherence to recommended practice and 
guidelines.  
 Utilisation, coverage and access - changes in number of visits to audiology; differences in 
recall rates or measures of the proportion of patients who are offered and attend a follow-
up appointment; success of the team or care system in at collecting data to monitor 
performance or identify subpopulations in need of proactive care; wait times; access to 
appropriately timed follow-ups; number and format of follow-ups; availability of home visits; 
case management for complex patients and access to self-management support tools such 
as battery replacement services.  
 Resource use - within and outside the health care system. This would include an assessment 
of the financial cost of audiologists and patients’ time, consumable supplies, buildings and 
equipment. 
 Health care provider outcomes such as workload, morale and stress. 
 Social outcomes such as participation in community activities, education or employment. 
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 Equity – EPOC recommend assessing the differential effects of interventions in different 
populations across all outcomes. 
 Adverse effects – either clinical or non-clinical. In this review, adverse effects were already 
considered as a primary outcome. 
EPOC considers other outcomes such as knowledge, attitude, performance on test measures and 
satisfaction to be of secondary importance to stakeholders in contrast to the main outcomes 
categorised above. They may indirectly reflect important outcomes (i.e. serve as indirect outcome 
measures) or help to explain how or why an intervention did or might have an impact on main 
outcomes but they are not considered critical or important to the people who will be affected or 
other decision makers.  
3.2.2 Search strategy 
Systematic searches for randomised controlled trials were conducted. There were no language, 
publication year or publication status restrictions. The date of the search was 17 September 2015, 
following previous searches in January 2013 and November 2013. 
The following electronic databases were searched for published, unpublished and ongoing trials: 
 the Cochrane Ear Nose and Throat Disorders Group Trials Register (searched 17 September 
2015); 
 the Cochrane Central Register of Controlled Trials (CENTRAL 2015, Issue 8); 
 PubMed (1946 to 17 September 2015); 
 Ovid EMBASE (1974 to 2015 week 37); 
 Ovid CAB Abstracts (1910 to 2015 week 36); 
 EBSCO CINAHL (1982 to 17 September 2015); 
 Ovid AMED (1985 to 17 September 2015); 
 LILACS, lilacs.bvsalud.org (searched 18 September 2015); 
 KoreaMed (searched via Google Scholar 18 September 2015); 
 IndMed, www.indmed.nic.in (searched 18 September 2015); 
 PakMediNet, www.pakmedinet.com (searched 18 September 2015); 
 Web of Knowledge, Web of Science (1945 to 18 September 2015); 
 CNKI, www.cnki.com.cn (searched via Google Scholar 18 September 2015); 
 ClinicalTrials.gov, (searched via the Cochrane Register of Studies 18 September 2015); 
 ICTRP, www.who.int/ictrp (searched 18 September 2015); 
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 ISRCTN, www.isrctn.com (searched 18 September 2015); 
 Google Scholar, scholar.google.co.uk (searched 18 September 2015); 
 Google, www.google.com (searched 18 September 2015) 
Subject strategies for databases were modelled on the search strategy designed for CENTRAL. 
Where appropriate, subject strategies were combined with adaptations of the highly sensitive 
search strategy designed by The Cochrane Collaboration for identifying randomised controlled trials 
and controlled clinical trials (as described in the Cochrane Handbook for Systematic Reviews of 
Interventions Version 5.1.0, Box 6.4.b. (Higgins & Green, 2008)). Search strategies for major 
databases including CENTRAL are provided in appendix C. 
The reference lists of identified publications were searched for additional trials. PubMed, 
TRIPdatabase, The Cochrane Library and Google were searched to retrieve existing systematic 
reviews relevant to this systematic review, so that their reference lists could be scanned for 
additional trials. An attempt to find conference abstracts was made using the Cochrane Ear, Nose 
and Throat Disorders Group Trials Register. 
 3.2.3 Team members and roles  
This review was carried out by a team of reviewers in concordance with the recommendation of the 
Cochrane Collaboration. Fiona Barker (FB) was the lead reviewer who conceived the title, wrote the 
protocol and review, carried out all the analyses and coordinated the activity of the other reviewers. 
Professors Simon de Lusignan (SdeL) and Simon Jones (SJ) provided comments on review drafts. 
Lynette Elliott (LE) and Emma McKenzie (EM), both audiologists, provided clinical expertise during 
the drafting process and took part in study selection and data extraction. Vivienne Alford (VA) 
coordinated a qualitative analysis of behaviour change techniques reported in included studies as 
part of her MSc in Audiology which was co-supervised by EM and FB. Technical support was 
provided by the Cochrane UK ENT Group and the UK Cochrane Centre. The Cochrane process also 
involves rigorous peer review at the title registration, protocol and full review publication stages. 
3.2.4  Selection of studies   
Material downloaded from electronic sources included details of author, institution or journal of 
publication and abstract. FB and EM inspected all reports independently in order to ensure reliable 
selection. Any disagreement was resolved by discussion and, where there was still doubt, the full 
article was acquired for further inspection. Once the full articles were obtained, both reviewers 
independently decided whether the studies met the review criteria. If disagreement could not be 
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resolved by discussion, further information was sought and these trials were added to the list of 
those awaiting assessment. 
3.2.5 Data extraction and analysis   
Review authors FB and LE independently extracted data from all included studies. Data was 
extracted onto standard forms (see appendix D). Again, any disagreement was discussed, decisions 
documented and, if necessary, authors of studies were contacted for clarification. Data presented 
only in graphs and figures were extracted whenever possible, but included only if two review 
authors independently came to the same result. Authors were contacted through an open-ended 
request in order to obtain missing information or for clarification whenever necessary. If studies 
were multi-centre, where possible, data relevant to each component centre was extracted 
separately. 
Ordinal data from rating scales was included only if: 
 the psychometric properties of the measuring instrument had been described in a peer-
reviewed journal;  
 the measuring instrument had not been written or modified by one of the investigators for 
that particular trial. 
The ideal measuring instrument was considered to be completed either by the participant or by an 
independent rater or relative (not the clinician). 
Decisions about which data to extract were made a priori. There are advantages of both endpoint 
and change data. Change data compares the change in score from baseline to final data collection 
(endpoint) for each group and can remove a component of between-person variability from the 
analysis. On the other hand calculation of change needs two assessments (baseline and endpoint) 
and this increases the likelihood of missing data points. This review primarily used endpoint data, 
and only used change data if the former were not available. Where appropriate, standardised mean 
differences were used to combine endpoint and change data in the analysis (Higgins & Green, 2008). 
Continuous data on clinical and social outcomes are often not normally distributed. To avoid the 
pitfall of applying parametric tests to non-parametric data, the following standards were applied: 
 standard deviations and means were reported in the paper or obtainable from the authors; 
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 when a scale started from zero, the mean should be more than twice the standard deviation 
(as otherwise the mean was unlikely to be an appropriate measure of the centre of the 
distribution (Altman & Bland, 1996)); 
 if a scale started from a positive value the calculation described above was modified to take 
the scale starting point into account. In these cases skew was present if 2SD>(S-S min), 
where S is the mean score and S min is the minimum score. 
Data which did not meet these criteria were considered to be potentially skewed and, although they 
were included in our analyses, the high risk of skew was noted in the footnotes.  
To facilitate comparison between trials, variables that were reported in different metrics, such as 
hours of use (mean hours per day, per week or per month), were converted to a common metric: 
mean hours per day. 
For outcomes where a higher score was judged to be a positive outcome (such as daily hours of use 
or quality of life) the results were displayed so that the area to the left of the line of no effect 
indicated a favourable outcome for the control group. For outcomes where a higher score was 
judged to be a negative outcome (such as hearing handicap) the results were displayed so that the 
area to the left of the line of no effect indicated a favourable outcome for the intervention group. 
3.2.6 Assessment of risk of bias in included studies   
Authors FB and EM independently undertook an assessment of the risk of bias of the included trials 
as guided by the Cochrane Handbook for Systematic Reviews of Interventions (Higgins & Green, 
2008). This set of criteria is based on evidence of associations between overestimate of effect and 
high risk of bias of the article such as sequence generation, allocation concealment, blinding, 
incomplete outcome data and selective reporting. There is a reliable placebo effect when assessing 
different hearing aid technologies, which may also be present when assessing other types of 
intervention and is likely to impact on the results of unblinded studies (Dawes, Hopkins & Munro, 
2013).  
The Cochrane 'risk of bias' tool in RevMan 5.2 (Higgins & Altman, 2008) was used, which involves 
describing each of the domains as reported in the trial and then assigning a judgement about the 
adequacy of each entry: 'low', 'high' or 'unclear' risk of bias. Any study which had a high risk of bias 
in three or more areas was judged to have an overall high risk of bias and was subjected to a 
sensitivity analysis (see Section 3.2.14). 
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Where the raters disagreed, the final rating was made by consensus, with the involvement of 
another member of the review group. Where inadequate details of randomisation and other 
characteristics of trials were provided, an attempt was made to contact the authors of the studies in 
order to obtain further information. Non-concurrence in quality assessment was documented, and 
where there was disagreement as to which category a trial was to be allocated, again, resolved by 
discussion. 
The level of risk of bias was noted in both the text of the review and in summary of findings tables. 
3.2.7 Measures of treatment effect   
3.2.7.1  Binary data 
For binary outcomes a standard estimation of the risk ratio (RR) and its 95% confidence interval (CI) 
was calculated. It has been shown that RR is more intuitive (Boissel et al., 1999) than odds ratios and 
that odds ratios tend to be interpreted as RR by clinicians anyway (Deeks, 2002).  
3.2.7.2  Continuous data 
If continuous data, for example from hearing aid benefit questionnaires, were measured on the 
same scale, mean difference was used for summarising the results between studies. However, most 
outcomes were measured using different scales. In this case, the standardised mean difference 
(SMD) was used to combine the results. 
3.2.8 Unit of analysis issues   
3.2.8.1  Cluster trials 
It was anticipated that some studies might employ 'cluster-randomisation' (such as randomisation by 
clinician or practice) and a plan was made to deal with this statistically to reduce the risk of 'unit of 
analysis' errors (Divine, Brown & Frazier, 1992). In the event no trials involving cluster randomisation 
were found in this review. 
3.2.8.2  Cross-over trials 
A major concern of cross-over trials is the carry-over effect which occurs if an effect (e.g. 
pharmacological, physiological or psychological) of the treatment in the first phase is carried over to 
the second phase. As a consequence, on entry to the second phase the participants can differ 
systematically from their initial state despite a wash-out phase. For the same reason cross-over trials 
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are not appropriate if the condition of interest is unstable or progressive. As both these possibilities 
arise with hearing loss, only use data from the first phase of cross-over studies was combined. 
3.2.8.3  Studies with multiple treatment groups 
Where a study involved more than two treatment arms, if relevant, the additional treatment arms 
were included in comparisons. If data were binary these were added and combined within a two-by-
two table. Continuous data were combined following the formula in section 7.7.3.8 'Combining 
groups' of the Cochrane Handbook for Systematic Reviews of Interventions (Higgins & Green, 2008). 
Where the additional treatment arms were not relevant, they were not combined in the analysis. 
3.2.9  Dealing with missing data   
3.2.9.1  Overall loss of credibility 
At some degree of loss of follow-up, data must lose credibility. Therefore, a decision was made that, 
for any particular outcome, should more than 50% of data be unaccounted for, this data would not 
be presented or used within analyses. If, however, more than 50% of those in one arm of a study 
were lost, but the total loss was less than 50%, such data were marked with (*) to indicate that the 
result may well be prone to bias. 
3.2.9.2  Binary 
In the case where attrition for a binary outcome was between 0% and 50% and where these data 
were not clearly described, data were presented on a 'once randomised always analyse' basis (an 
intention-to-treat analysis). Those leaving the study early were assumed to have the same rates of 
negative outcome as those who completed.  
3.2.9.3  Continuous 
In the case where attrition for a continuous outcome was between 0% and 50% data were reported 
only from people who completed the study to that point. 
If standard deviations were not reported, attempts were made to obtain the missing values from the 
authors. If not available and there were missing measures of variance for continuous data, but an 
exact standard error and confidence intervals were available for group means  and either 'P' value or 
't' value were available for differences in mean, standard deviations were calculated according to the 
rules described in the Cochrane Handbook for Systematic Reviews of Interventions (Higgins & Green, 
2008): when only the standard error (SE) was reported, an attempt was made to calculate standard 
deviations (SDs) by the formula SD = SE * square root (n). Chapters 7.7.3 and 16.1.3 of the Cochrane 
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Handbook for Systematic Reviews of Interventions (Higgins & Green, 2008) present detailed formulae 
for estimating SDs from p values, t or F values, confidence intervals, ranges or other statistics. 
Some studies employ the method of last observation carried forward (LOCF) which, as with all 
methods of imputation to deal with missing data, introduces uncertainty about the reliability of the 
results. Therefore, where LOCF data were used in a trial, if less than 50% of the data were assumed, 
the data were presented and used with an indication that they were the product of LOCF 
assumptions. 
3.2.10 Assessment of heterogeneity   
3.2.10.1 Clinical and methodological diversity 
All included studies were considered initially, without examining comparison data, to document 
variations in participants, interventions or outcomes (clinical diversity) and study design or risk of 
bias (methodological diversity). All studies were inspected for clearly outlying people, situations or 
methods which had not been predicted. Theory-led subgroup analyses were planned based on CCM 
element definitions and long term conditions research (see Section 3.2.13.1). 
3.2.10.2 Statistical heterogeneity 
Heterogeneity may arise as a result of clinical or methodological diversity or both and was assessed 
in two ways. Firstly, graphs were visually inspected to investigate the possibility of statistical 
heterogeneity by examining the degree of overlap between confidence intervals. Secondly, 
heterogeneity between studies was investigated by considering the I2 statistic alongside the Chi2 test 
p value. The I2 statistic provides an estimate of the percentage of inconsistency thought to be due to 
chance. The importance of the observed value of I2 depends on i) the magnitude and direction of 
effects and ii) the strength of evidence for heterogeneity (e.g. p value from Chi2 test, or a confidence 
interval for I2). An I2 estimate greater than or equal to around 50% accompanied by a statistically 
significant Chi2 value was interpreted as evidence of substantial levels of heterogeneity (Higgins & 
Green, 2008). 
3.2.11 Assessment of reporting biases   
Reporting biases arise when the dissemination of research findings is influenced by the nature and 
direction of results (Egger et al., 1997). These are described in section 10.1 of the Cochrane 
Handbook for Systematic Reviews of Interventions (Higgins & Green, 2008). Attempts were made to 
locate protocols of included randomised trials. If the protocol was available, outcomes in the 
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protocol and in the published report were compared. If the protocol was not available, outcomes 
listed in the methods section of the trial report were compared with the results actually reported. 
Funnel plots may be useful in investigating reporting biases but are of limited power to detect small 
study effects but they were not used in this review as all there were too few studies in each 
comparison and the studies were of similar sizes. 
3.2.12 Data synthesis   
Fixed effects models hold that only within-study variation influences the uncertainty of an effect (as 
reflected in the confidence interval). Variation between the estimates of effect from each study 
(heterogeneity) does not influence the confidence interval in a fixed effects model. Random effects 
models incorporate an assumption that the different studies are estimating different (yet related) 
but not fixed intervention effects. 
In a group of studies where there is low heterogeneity, fixed and random effects models will return 
similar confidence intervals. However where there is evidence of statistical heterogeneity this will be 
taken into account only by a random effects model analysis and the confidence intervals will be 
wider than they would be when analysing the same data using a fixed effects model. In terms of 
identifying evidence of significant effects a random effects model is therefore more conservative. 
However it does put more weight on the smaller studies which are often the most biased. 
Depending on the direction of effect these studies can either inflate or deflate effect size. 
Since a degree of clinical and methodological heterogeneity was anticipated in these data given the 
wide range of interventions included a random effects model was used for all analyses. To 
investigate heterogeneity further risk of bias was also considered and, if necessary, a series of 
theory-led subgroup analyses was carried out based on the CCM element definitions and previous 
research carried out in other long term conditions (see section 3.2.13.1). 
3.2.13 Subgroup analysis and investigation of heterogeneity   
3.2.13.1 Subgroup analyses 
In this review, the results were grouped into comparisons within CCM element. Diversity of 
intervention within a CCM element was anticipated so the CCM element definitions and previous 
research analysing complex interventions in long term conditions was used to perform subgroup 
analyses where appropriate. 
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Due to the wide range of knowledge and skills needed to live well with a long term condition, self-
management support interventions can be varied and complex. Based on the work of Whitlock et al. 
(2002), Lorig & Holman (2003) and Pearson et al. (2007) and previous reviews by Barlow et al. 
(2002), Tsai et al. (2005) and Kreindler (2009), results for comparisons that include a component of 
self-management support were subject to a subgroup analysis as follows: 
 Advise: interventions aiming to inform and educate the patient about any aspect of self-
management. 
 Activate - practical skills: interventions that include practice of practical skills in terms of 
hearing aid management. 
 Activate - symptoms management skills: interventions that include practice addressing the 
direct symptoms associated with hearing loss, i.e. reduced sound/speech 
perception/discrimination. 
 Activate - psychosocial management skills: interventions that include practice addressing the 
psychosocial and emotional consequences of hearing loss, i.e. communication difficulties, 
acceptance of hearing loss etc. 
 Assist: interventions that include the provision of additional practical tools to support self-
management. 
 Agree: collaborative decision-making. 
These subgroups represent an augmentation of the 5As model with behavioural activation 
subgroups based on the work of Barlow (2002) and Pearson (2007). It was assumed that an 
assessment of need had been incorporated into all the self-management support interventions and 
so chose not to include this as a discrete subgroup.  
This subdivision of self-management provision was supported by the results of a Delphi review 
involving a panel of 26 hearing health care stakeholders including patients, clinicians, researchers 
and commissioners. It involved a three-round online Delphi process to investigate whether 
consensus could be reached on what it means to live well with a hearing loss, how this might be 
measured and the clinical processes that might support it (Barker, Munro & de Lusignan, 2015). The 
method and results of the Delphi review are presented in chapter 5. The relative effect of these 
subgroups of self-management support would be of interest to patients, clinicians and policy-
makers. The division into 'informing' and 'involving' processes has also recently been suggested as a 
way to operationalise patient-centred care within hearing health care (Grenness et al., 2014b). 
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In a separate qualitative analysis modelled on the work of Govender et al. (2015), an attempt was 
made to categorise self-management support interventions described in included studies according 
to the behaviour change technique taxonomy (BCTTv1) (Michie et al., 2013; Alford, 2015) since a 
primary aim of self-management support is to change behaviour (Pearson et al., 2007). This is a 
taxonomy of behaviour change techniques developed using a formal process of expert consensus. 
The taxonomy consists of 93 behaviour change techniques (BCTs) for use in the description, 
evaluation and development of behaviour change interventions. It allows active ingredients of an 
intervention to be specified, using a common language (Michie et al., 2013) and has been used to 
review the content of interventions in the context of other LTCs (e.g. Presseau et al., 2015). Further 
information about the taxonomy is given in chapter 6. A meta-regression based on this analysis did 
not form part of this review process. However, a narrative synthesis of the behaviour change 
technique data was carried out. 
Results for comparisons that include a component of delivery system design were subjected to 
subgroup analyses as follows: 
DSD format 
 Face-to-face 
 Telephone 
 Booklet 
 Online/PC-based 
 Other 
DSD follow up 
 Low intensity - single session interventions 
 Medium intensity - up to 4 session interventions 
 High intensity - 5 or more session interventions 
The cut off between medium and high intensity interventions was chosen based on the clinical 
experience of FB, LE and EM. 
There is the possibility of interaction in effect between content, follow up pattern and format but it 
was not the intention of this review to carry out a full multiple regression analysis to investigate this. 
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The relevance and usefulness of the use of these research-based subgroups is included in the 
discussion. 
3.2.13.2 Investigation of heterogeneity 
A high degree of heterogeneity across eligible studies was anticipated due to variations in patient 
populations, characteristics of interventions, outcome measurement, study design and risk of bias. 
Where this was found to be the case for a particular outcome a check on data entry was made 
including a check for unit of analysis errors. Remaining clinical heterogeneity was investigated using 
subgroup analyses. Where this did not adequately reduce heterogeneity, the original papers and 
study designs were reviewed looking for studies that shared common characteristics in terms of 
population, intervention, comparison and outcome. The impact of risk of bias was assessed using 
sensitivity analysis (see section 3.2.14). 
3.2.14 Sensitivity analysis   
Sensitivity analyses were carried out based on the quality criteria reported in this review. 
3.2.14.1 Implication of randomisation 
If trials implied rather than described the randomisation process they were included for the primary 
outcomes and if there was no substantive difference when the implied randomised studies are 
added to those with a better description of randomisation, then data from all the studies were 
combined. 
3.2.14.2 Assumptions for lost binary data 
Where assumptions had to be made regarding people lost to follow-up, the findings for the primary 
outcomes when using the assumptions were compared with completer data only. If there was a 
substantial difference, the plan was to report the results and discuss them but continue to employ 
the assumptions. The plan was to follow a similar protocol where assumptions were made regarding 
missing SD data. 
3.2.14.3 Risk of bias 
The effects of excluding trials that were judged to be at overall high risk of bias (see section 3.2.6) 
were analysed. Where the exclusion of trials at high risk of bias did not substantially alter the 
direction of effect or the precision of the effect estimates, then data from these trials were included 
in the analysis. If it did alter the direction or precision of effects the data were included and the 
implications discussed when presenting the results. 
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3.2.14.4 Imputed values 
A plan was made to undertake a sensitivity analysis to assess the effects of including data from trials 
where imputed values for ICC were used in calculating the design effect in cluster-randomised trials. 
3.3 Main results   
3.3.1 Description of studies   
See appendix E for characteristics of included studies and appendix F for characteristics of excluded 
studies. 
3.3.2 Results of the search   
The search identified 2091 papers, reviews, book chapters and conference abstracts of which 1233 
remained once duplicates were removed. 1099 papers were discarded on the basis of the title 
and/or abstract leaving 134 remaining sources for which were searched the full text. Their reference 
lists were also searched and this identified a further 14 papers and two reviews and attempts were 
made to access these in full text. Of these 150 sources: a further 72 were discarded on the basis that 
they did not meet the inclusion criteria; 4 could not be traced; 13 referred to study protocols for 
which results were not available. This left 61 papers which were analysed in detail. Twelve of these 
were subsequently excluded for the reasons given in appendix F. 48 papers giving results from 41 
original studies were eligible for inclusion in the review. Appendix G shows the PRISMA diagram for 
this review. 
3.3.3 Included studies   
3.3.3.1 Participants 
In all the included studies participants were adults as defined in Section 3.2.1.2. Some studies (e.g. 
Walden et al., 1981; Montgomery et al., 1984; Smaldino & Smaldino, 1988; Sweetow & Sabes, 2006; 
Thoren et al., 2011; Collins et al., 2013) included participants aged in their 20s and upwards but the 
majority of the studies included participants aged 50 or above. Even in those studies which included 
younger participants the mean age was generally in the 60 to 70 age range. Other frequently applied 
inclusion criteria were that participants should have no evidence of additional cognitive or physical 
impairment that might impact on hearing aid use and that their hearing loss was sensorineural in 
nature. 
Where information was reported we also looked at the gender of participants. Nine of the studies 
(Walden et al., 1981; Montgomery et al., 1984; Abrams et al., 1992; Chisolm, Abrams & McArdle, 
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2004; Stecker et al., 2006; Turbin, 2006; Saunders, Lewis & Forsline, 2009; Preminger & Yoo, 2010; 
Collins et al., 2013) were carried out in a US military veteran population and hence nearly all the 
participants were male. 
3.3.3.2 Interventions 
Six studies (Walden et al., 1981; Kricos & Holmes, 1996; Fitzpatrick, 2008; Saunders, Lewis & 
Forsline, 2009; Preminger & Yoo, 2010; Boymans & Dreschler, 2012) reported comparisons that 
changed the content of self-management support without changing delivery system design (see 
appendix H).  
Seven studies (Ward & Gowers, 1981; Montgomery et al., 1984; Cherry & Rubinstein, 1994; 
Cunningham, Williams & Goldsmith, 2001; Campos & Ferrari, 2012; Collins et al., 2013; Lavie et al., 
2014) reported comparisons that changed the delivery of self-management support and included 
comparison interventions that controlled for changes in self-management support content. Four 
studies changed the format of delivery (Ward & Gowers, 1981; Cherry & Rubinstein, 1994; Campos 
& Ferrari, 2012; Lavie et al., 2014), three changed the intensity (Cherry & Rubinstein, 1994; 
Cunningham, Williams & Goldsmith, 2001; Lavie et al., 2014) and two changed the mode 
(Montgomery et al., 1984; Collins et al., 2013). There were no studies that sought to investigate staff 
roles and task distribution amongst team members on the usage of hearing aids. No studies 
specifically addressed participants' understanding of the care they received or investigated whether 
it fitted in with their cultural background. 
30 studies reported on comparisons of combined SMS/DSD interventions with no intervention 
where the content and mode/format of delivery were changed. Two studies contained comparisons 
of both combined and pure SMS or DSD interventions.  
The narrative synthesis of behaviour change techniques reported in included studies (Alford, 2015) 
showed that self-management support interventions could be coded according to the BCTTv1 but 
only where descriptions of the interventions were specific and detailed enough and where there was 
clear specification of the behaviour targeted for change. This information was frequently absent in 
the reporting of the studies included in this review meaning that, for the majority of studies, BCTs 
could not be coded. Second, existing interventions have applied a small subset of the BCTs available 
in the BCTT v1 including ‘instruction on how to perform the behaviour’, ‘demonstration of how to 
perform the behaviour’, ‘information about social and environmental consequences’ and ‘problem 
solving’. These results were similar to those reported by Presseau et al. (2015). Interventions do not 
appear to have been designed to take into account previous research into the factors that might 
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influence behaviour such as those described in chapter 2. BCTs that seek to actively engage patients 
in their own care such as goal-setting and action-planning were not evident in the interventions 
included in this synthesis. 
No studies reported on decision support, clinical information systems, community resources or 
health system interventions. 
Details of interventions are given in appendix E and summarised by intervention type in appendix H. 
All interventions in the included studies could be classified according to the CCM. The majority 
involved both self-management support and delivery system design changes. 34 studies looked at 
interventions post-fitting, 4 pre-fitting and 3 made changes to the fitting process itself. 
3.3.3.3 Outcome range and type 
 
Figure 3.1 Main outcome range and type 
The great majority of studies included a patient health outcome. All of the studies reporting health 
behaviour did so in terms of self-reported daily hours of hearing aid use (Ward, Tudor & Gowers, 
1978; Ward & Gowers, 1981; Eriksson-Mangold et al., 1990; Cherry & Rubinstein, 1994; Andersson 
et al., 1995b; Andersson, Green & Melin, 1997; Cunningham, Williams & Goldsmith, 2001; Kemker & 
Holmes, 2004; Kramer et al., 2005; Fitzpatrick, 2008; Öberg et al., 2008; Öberg et al., 2009; Saunders, 
Lewis & Forsline, 2009; Lundberg, Andersson & Lunner, 2011; Thoren et al., 2011; Campos & Ferrari, 
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2012; Collins et al., 2013; Olson, Preminger & Shinn, 2013; Lavie et al., 2014; Thoren et al., 2014; 
Ferguson et al., 2015; Vreeken et al., 2015). Campos & Ferrari (2012), Lavie et al. (2014) and 
Ferguson et al. (2015) used data-logging to measure hours of use per day in addition to self-reported 
hours of use. Three studies also reported adherence to hearing aid use, defined in this review as the 
number of people wearing their prescribed hearing aid over the number of people prescribed one 
(Campos & Ferrari, 2012; Collins et al., 2013; Ferguson et al., 2015).  
The range of validated health status outcomes included hearing handicap, quality of life, hearing aid 
benefit, communication and psychological outcome. 
25 studies reported hearing handicap as an outcome (Ward, Tudor & Gowers, 1978; Ward & 
Gowers, 1981; Abrams et al., 1992; Smaldino, 1988; Kricos, Holmes & Doyle, 1992; Andersson et al., 
1994; Cherry & Rubinstein, 1994; Andersson et al., 1995a; Kricos & Holmes, 1996; Andersson, Green 
& Melin, 1997; Beynon, Thornton & Poole, 1997; Kramer et al., 2005; Sweetow & Sabes, 2006; 
Miranda, Gil & Iório, 2008; Öberg et al., 2008; Preminger & Ziegler, 2008; Öberg et al., 2009; 
Saunders, Lewis & Forsline, 2009; Preminger & Meeks, 2010; Preminger & Yoo, 2010; Lundberg, 
Andersson & Lunner, 2011; Thoren et al., 2011; Collins et al., 2013; Thoren et al., 2014; Ferguson et 
al., 2015). Only Andersson et al. (1994), Andersson et al. (1995a, 1995b), Öberg et al. (2008),  and 
Öberg et al. (2009) reported long term hearing handicap. 
14 studies reported hearing aid benefit as an outcome (Cunningham, Williams & Goldsmith, 2001; 
Kemker & Holmes, 2004; Kramer et al., 2005; Öberg et al., 2008; Öberg et al., 2009; Saunders, Lewis 
& Forsline, 2009; Gil & Iorio, 2010; Lundberg, Andersson & Lunner, 2011; Thoren et al., 2011; Collins 
et al., 2013; Olson, Preminger & Shinn, 2013; Thoren et al., 2014; Ferguson et al., 2015; Vreeken et 
al., 2015) but only Öberg et al. (2008) and Öberg et al. (2009) did so over the long term. 
12 studies reported quality of life as an outcome measure (Kramer et al., 2005; Öberg et al., 2008; 
Preminger & Ziegler, 2008; Öberg et al., 2009; Preminger &Meeks, 2010; Preminger & Yoo, 2010; 
Lundberg, Andersson & Lunner, 2011; Thoren et al., 2011; Olson, Preminger & Shinn, 2013; Thoren 
et al., 2014; Ferguson et al., 2015; Vreeken et al., 2015). Only Öberg et al. (2008), Öberg et al. (2009) 
reported on long term quality of life. 
8 studies reported a measure of communication as an outcome (Kricos & Holmes, 1996; Andersson, 
Green & Melin, 1997; Chisolm, Abrams & McArdle, 2004; Sweetow & Sabes, 2006; Turbin, 2006; 
Öberg et al., 2008; Preminger & Meeks, 2010; Collins et al., 2013) but only Chisolm, Abrams & 
McArdle (2004) and Öberg et al. (2008) did so over the long term. 
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8 studies reported psychological outcome (Andersson et al., 1994; Öberg et al., 2008; Öberg et al., 
2009; Preminger & Meeks, 2010; Lundberg, Andersson & Lunner, 2011; Thoren et al., 2011; Thoren 
et al., 2014; Ferguson et al., 2015) but only Andersson et al. (1994) and Öberg et al. (2008) did so 
over the long term. 
 
Figure 3.2 Range of validated health status outcomes 
No studies reported on quality of care. 
The study by Cherry & Rubinstein (1994) compared levels of service utilisation by recording the 
number of unplanned visits to audiology.  
Two studies (Chisolm, Abrams & McArdle, 2004; Collins et al., 2013) included some kind of economic 
evaluation of the cost of providing different service models. Campos & Ferrari (2012) measured the 
time taken for a standard fitting versus a tele-consultation.  
No studies reported on social outcomes or specifically considered equity.  
No studies reported on clinical adverse events. Cherry & Rubinstein (1994) looked at the number of 
outstanding complaints after the provision of telephone follow up. 
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In terms of additional outcome types, only Ferguson et al. (2015) assessed patients’ knowledge or 
attitudes. They measured practical knowledge relating to hearing aids and communication and 
patient activation. Test measures of speech perception were recorded in 14 of the studies (Ward, 
Tudor & Gowers, 1978; Walden et al., 1981; Montgomery et al., 1984; Kricos, Holmes & Doyle, 1992; 
Kricos & Holmes, 1996; Cunningham, Williams & Goldsmith, 2001; Stecker et al., 2006; Sweetow & 
Sabes, 2006; Fitzpatrick, 2008; Miranda, Gil & Iório, 2008; Preminger & Ziegler, 2008; Gil & Iorio, 
2010; Boymans & Dreschler, 2012; Lavie, Attias & Karni, 2013). None of these studies reported long 
term outcome. There was a great deal of heterogeneity in the way speech perception was measured 
across these studies varying from syllabic or consonant identification up to sentence or connected 
speech perception, sometimes tested in quiet and sometimes in the presence of background noise, 
the nature of which also varied from study to study. In 5 of the studies, test measures were the only 
reported outcomes (Walden et al., 1981, Montgomery et al., 1984, Stecker et al., 2006, Boymans, 
Dreschler 2012, Lavie, Attias & Karni 2013). 8 studies reported satisfaction as an outcome 
(Cunningham, Williams & Goldsmith, 2001; Fitzpatrick, 2008; Öberg et al., 2008; Öberg et al., 2009; 
Saunders, Lewis & Forsline, 2009; Thoren et al., 2011; Collins et al., 2013; Ferguson et al., 2015) but 
only Öberg et al. (2008) and Öberg et al. (2009) recorded long term satisfaction. 
This review aimed to look at long-term outcomes as hearing loss is a long-term condition requiring 
self-management on the part of the patient over many years. Only six of the studies identified 
looked at outcome over one year or longer (Andersson et al., 1994; Andersson et al., 1995b; Cherry 
& Rubinstein, 1995; Chisolm, Abrams & McArdle, 2004; Öberg et al., 2008; Öberg et al., 2009) and 
only two of these (Öberg et al., 2008; Öberg et al., 2009) addressed the primary outcome of hearing 
aid use. 
3.3.4 Excluded studies   
Details of studies that were excluded after careful study of their methods are given in appendix F. 
3.3.5 Risk of bias in included studies   
In general the risk of bias was unclear or high in most studies. Please see appendix I for the 'Risk of 
bias' analysis for the individual included studies and appendix J showing the review authors' 
judgements about each 'Risk of bias' item presented as percentages across all included studies. 
Specific areas of concern are highlighted below. 
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3.3.5.1 Allocation (selection bias)   
It was rare for studies to give an adequate description of their randomisation process. Sequence 
generation and allocation concealment were frequently not mentioned at all so it was not possible 
to make a clear assessment of risk of selection bias. Only 13 of the 41 included studies gave any 
description of the allocation process. Of these, in 9 studies the description was enough to allocate a 
low risk of selection bias. In the remaining 4 studies the information given led to a judgement there 
was a high risk of selection bias. 
3.3.5.2 Blinding (performance bias and detection bias)   
Due to the nature of the interventions in this context it is difficult to design studies that are blinded 
to participants and those delivering the intervention so performance bias is difficult to control for. 
Blinding in outcome assessment was mentioned more frequently than blinding for group allocation 
although it was still rare. 
3.3.5.3 Incomplete outcome data (attrition bias)   
The studies identified had low drop-out rates even for long-term follow-up periods of over a year 
and there were only occasional instances of unexplained losses to follow-up. 
3.3.5.4 Selective reporting (reporting bias)   
There was only one case of definite reporting bias (Andersson et al., 1994) where an outcome had 
been recorded in the study but not reported in the paper. The data were later included in a paper 
that combined data from three previous studies (Andersson, 1998). In most other cases it was not 
possible to make a clear judgement on reporting bias due to the lack of published protocols in this 
context. Where protocols were available, there was no evidence of selective reporting. 
3.3.5.5 Other potential sources of bias   
With a few exceptions, studies were small and lacked power calculations. Some studies were funded 
by hearing aid manufacturers although this should not introduce undue bias as both control and 
interventions groups were provided with hearing aids in all cases. The possible implications of 
studying participants from a tightly defined population such as military veterans are revisited in the 
discussion. 
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3.3.6 Effects of interventions   
Appendix K shows the summary of findings table for the effect for self-management support 
interventions on the primary and secondary outcomes. 
Appendix L shows the summary of findings table for the effect of delivery system design 
interventions on the primary and secondary outcomes. 
Appendix M shows the summary of findings table for the effect of combined SMS/DSD interventions 
on the primary and secondary outcomes. 
Where possible, data on long term outcomes have been presented. Short-medium term outcomes 
were included only where long term outcome data were not available. 
3.3.6.1 Self-management support interventions - primary outcomes 
No studies of self-management support interventions were found that reported adherence as an 
outcome. 
Two self-management support studies measured short-medium term daily hours of hearing aid use, 
but they could not be combined in a meta-analysis as they categorised daily use in a different way 
from the definition used in this review (Fitzpatrick, 2008; Saunders, Lewis & Forsline, 2009). 
Fitzpatrick (2008) reported that for their auditory training intervention eight participants (57%) wore 
their hearing aids all of the time before, after and during therapy and six participants (43%) wore 
their hearing aids in more listening situations after therapy. In the control group (who received 
lectures on hearing loss, hearing aids and communication over the same time period) seven 
participants (70%) wore their hearing aids all the time and three participants (30%) wore their aids in 
limited situations before and after the lectures. Saunders, Lewis & Forsline (2009) reported that, 
when comparing a pre-fitting demonstration of listening situations with no demonstration, 4/20 
participants in the intervention group and 1/20 participants in the control group wore their hearing 
aids for more than eight hours per day. The clinical significance of these results is unclear. 
No self-management support intervention studies reported on adverse effects. 
3.3.6.2 Self-management support interventions - secondary outcomes 
One self-management support intervention (Preminger & Yoo, 2010) showed no statistically 
significant evidence of effect of adding psychosocial exercises to a communication training 
programme on short-medium term quality of life (one study, 35 participants; mean difference (MD) -
9.10, 95% confidence interval (CI) -21.33 to 3.13; analysis 3.1).  
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Analysis 3.1 Self-management support interventions versus control – short-medium term quality of 
life 
This represents a reduction of 9.1 points on the WHODAS II 0 to 100-point scale. On this scale, a 
lower score indicates improved quality of life. However, the minimal important difference on this 
scale for hearing loss has not been established which means it is not possible to comment on the 
clinical significance of this result. No self-management support studies were found that reported 
long-term quality of life. The reviewers’ confidence in the quality of the evidence for the effect of 
self-management support interventions on quality of life is very low based on very serious concerns 
regarding limitations in study design (risk of bias), indirectness (participants were military veterans 
and only short-medium term outcomes available) and serious concerns regarding imprecision (single 
study with small sample size). 
Data from two self-management support interventions that assessed short-medium term hearing 
handicap (Kricos & Holmes, 1996; Preminger & Yoo, 2010) were combined in a meta-analysis. There 
was evidence of a short-medium term effect on hearing handicap (two studies, 87 participants; MD -
12.80, 95% CI -23.11 to -2.48; analysis 3.2).  
 
Analysis 3.2 Self-management support interventions versus control – short-medium term self-
reported hearing handicap 
Although this represents a statistically significant change in the mean difference, it falls below the 
18.7 point difference considered to represent a minimal important difference on this 100-point scale 
(Ventry & Weinstein, 1982; Weinstein, Spitzer & Ventry, 1986). The minimal important difference 
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does fall within the confidence interval in this analysis, which suggests that there may have been a 
clinically significant effect on hearing handicap for some, but not all, participants. No self-
management support interventions were found that reported long-term hearing handicap. The 
reviewers’ confidence in the quality of evidence for the effect of self-management support 
interventions on self-reported hearing handicap is very low based on very serious concerns 
regarding limitations in study design (risk of bias), serious concerns due to indirectness (only short-
medium term outcomes available) and imprecision (two small studies with a high risk of skewed 
data). 
No studies of self-management support interventions were found that reported hearing aid benefit 
as an outcome. 
One study that included a comparison of a self-management support intervention reported data on 
communication in the short-medium term (Kricos & Holmes, 1996). There was evidence of a short-
term effect on the use of verbal communication strategies for this intervention, which compared an 
active listening programme with auditory training (one study, 52 participants; MD 0.72, 95% CI 0.21 
to 1.23; analysis 3.3).  
 
Analysis 3.3 Self-management support interventions versus control – short-medium term use of 
verbal communication strategy 
The minimal important difference on this subscale of the communication profile for the hearing 
impaired is 0.93 (Demorest & Erdman, 1988). The mean difference and confidence intervals suggest 
that for some, but not all, participants there was a clinically significant difference in the use of 
communication strategy. No self-management support interventions were found that reported long 
term communication. The reviewers’ confidence in the quality of evidence for the effect of self-
management support interventions on communication is very low based on very serious concerns 
regarding limitations in study design (risk of bias) and serious concerns due to indirectness (only 
short-medium term outcomes available) and imprecision (single study with small sample size). 
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3.3.6.3 Delivery system design interventions – primary outcomes 
Two delivery system design studies yielded data that could be analysed as adherence (Campos & 
Ferrari, 2012; Collins et al., 2013). Collins et al. (2013) asked participants whether they wore their 
hearing aids or not after six months. Campos & Ferrari (2012) used data-logging to record those with 
zero hours of use over the short term. These studies involved changes in mode (group fitting versus 
individual fitting: Collins et al., 2013) and format (teleconsultation versus online fitting: Campos, 
Ferrari 2012). Combining these studies shows no evidence of short-medium term effects on 
adherence for these delivery system design interventions (two studies, 686 participants; risk ratio 
(RR) 1.02, 95% CI 0.99 to 1.05; analysis 3.4).  
 
Analysis 3.4 Delivery system design interventions – short-medium term adherence 
This equates, on average, to an additional 19 people out of 1000 wearing their hearing aid up to six 
months post-intervention. No studies were found that reported the effect of delivery system 
redesign on adherence in the long term. Confidence in the quality of the evidence for the effect of 
delivery system design interventions on adherence is low. 
Six delivery system design studies reported daily hours of hearing aid use over the short-medium 
term (Ward & Gowers, 1981; Cherry & Rubinstein, 1994; Cunningham, Williams & Goldsmith, 2001; 
Campos & Ferrari, 2012; Collins et al., 2013; Lavie et al., 2014). The data from the Ward & Gowers 
(1981) and Lavie et al. (2014) studies were not presented in a suitable format for combining in a 
meta-analysis. In Campos & Ferrari (2012), they measured self-reported daily hours of use and data-
logged hours of use. The self-reported hours of use data could not be used in this analysis because 
no standard deviations or other measures of variance were reported in the study. However, they did 
report high levels of correlation (r = 0.81, P = 0.00 for the intervention group and r = 0.74, P = 0.00 
for the control group) between the self-reported data and the data-logging. The data-logging results 
have therefore been used in this analysis. There was no evidence of a short-medium term 
statistically significant effect on daily hours of hearing aid use for these delivery system design 
interventions (four studies, 700 participants; MD -0.06, 95% CI -1.06 to 0.95; analysis 3.5).  
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Analysis 3.5 Delivery system design interventions – short-medium term daily hours of hearing aid 
use 
This MD equates to the participants in the intervention groups wearing their hearing aids for three 
to four minutes less in each day than those in the control groups. No delivery system design 
interventions were found that reported daily hours of hearing aid use in the long term. The 
reviewers’ confidence in the quality of the evidence for the effect of delivery system design 
interventions on daily hours of hearing aid use is very low based on very serious concerns regarding 
indirectness (short-medium term data and military veteran participants, serious concerns about 
limitations in study design (unclear risk of bias) and imprecision (standard deviations imputed in the 
largest study). 
No delivery system design studies reported on clinical adverse events. 
Only one study looked at the number of outstanding complaints after the provision of telephone 
follow-up and reported no statistically significant difference in the number of complaints at one-year 
follow-up (one study, 98 participants; RR 0.75, 95% CI 0.50 to 1.12; analysis 3.6) (Cherry & 
Rubinstein, 1995).  
 
Analysis 3.6 Delivery system design interventions – long term adverse effects 
This difference equates to 142 fewer complaints per 1000 participants in the group who received 
scheduled telephone follow-up. Clinically this might represent a significant difference although this 
study was underpowered to detect it, hence the wide confidence intervals. The reviewers’ 
confidence in the quality of the evidence for the effect of delivery system design interventions on 
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the number of outstanding complaints in the long term is very low based on very serious concerns 
regarding indirectness (short-medium term data and military veteran participants) and serious 
concerns regarding limitations in study design (unclear risk of bias) and imprecision (small sample 
size, wide CIs). 
3.3.6.4 Delivery system design interventions - secondary outcomes 
No delivery system design intervention studies reported quality of life as an outcome. 
Two studies measured the effect of delivery system design interventions on short-medium term 
hearing handicap and yielded data in a form we were able to combine in a quantitative analysis 
(Cherry & Rubenstein, 1994; Collins et al., 2013). Data from these two studies showed no statistically 
or clinically significant short-medium term effect on hearing handicap as measured using the Hearing 
Handicap Inventory for the Elderly (Ventry & Weinstein, 1982) for delivery system design 
interventions as a whole (two studies, 628 participants; MD -0.70, 95% CI -5.22 to 3.81; analysis 3.7). 
 
Analysis 3.7 Delivery system design interventions – short-medium term self-reported hearing 
handicap 
The Cherry & Rubinstein (1994) study compared scheduled telephone follow-ups (delivery system 
design intervention - change in format) with face-to-face follow-up on request (control). The Collins 
et al. (2013) study compared group fitting and follow-up (delivery system design intervention - 
change in mode) with individual fitting and follow-up. No delivery system design interventions were 
found that reported long-term hearing handicap. The reviewers’ confidence in the quality of the 
evidence of the effect of delivery system design interventions on self-reported hearing handicap is 
very low based on very serious concerns regarding indirectness (short-medium term data and 
military veteran participants) and serious concerns about imprecision (standard deviations imputed).  
A single delivery system design intervention showed no evidence of statistically or clinically 
significant effect on short-medium term hearing aid benefit (one study, 582 participants; MD 1.80, 
95% CI -3.10 to 6.70; analysis 3.8) (Collins et al., 2013).  
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Analysis 3.8 Delivery system design interventions – short-medium term hearing aid benefit 
No delivery system design studies reported on long-term hearing aid benefit. The reviewers’ 
confidence in the quality of the evidence of effect of delivery system design interventions on hearing 
aid benefit is very low based on very serious concerns regarding indirectness (short-medium term 
data and military veteran participants) and serious concerns about imprecision (standard deviations 
imputed). 
One delivery system design intervention reported data on communication in the short-medium term 
(Collins et al., 2013). This showed no statistically or clinically significant effect on short-medium term 
use of verbal communication strategies for group versus individual hearing aid fittings (one study, 
588 participants; MD -0.10, 95% CI -0.40 to 0.20; analysis 3.9).  
 
Analysis 3.9 Delivery system design interventions – medium term use of verbal communication 
strategy 
No delivery system design studies reported long term communication outcome. The reviewers’ 
confidence in the quality of evidence of the effect of delivery system design interventions on 
communication is very low based on very serious concerns regarding indirectness (short-medium 
term outcomes, military veteran participants and the lack of a global communication outcome 
measure) and serious concerns about imprecision (standard deviations imputed). 
3.3.6.5 Combined self-management support/delivery system design interventions – primary 
outcomes 
One combined self-management support/delivery system design intervention reported data on 
adherence as defined in this review (Ferguson et al., 2015). They reported that at five to eight weeks 
post fitting no participants given access to remote learning objects post fitting were non-users 
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compared to 5/88 in the control group (one study, 162 participants; risk ratio (RR) 1.06, 95% CI 1.00 
to 1.12; analysis 3.10). This equates, on average, to an additional 57 people out of 1000 wearing 
their hearing aid up to eight weeks post fitting. We found no studies that reported the effect of 
combined interventions on adherence in the long term. Confidence in the quality of the evidence for 
the effect of combined self-management support/delivery system design interventions on 
adherence is low. None of the included combined studies assessed long-term term adherence to 
hearing aid use as defined in this review. 
 
Analysis 3.10 Combined interventions – short-term adherence 
Two combined studies measured daily hours of hearing aid use over the long term (Öberg et al., 
2008; Öberg et al., 2009). There was no statistically or clinically significant evidence of overall long-
term effect for these combined self-management support/delivery system design interventions (two 
studies, 69 participants; MD 0.04, 95% CI -0.64 to 0.73; analysis 3.11).  
 
Analysis 3.11 Combined interventions – long term daily hours of hearing aid use 
There was some heterogeneity in these data (I2 = 55%). The studies did not differ in self-
management support content, delivery system design format or intensity as defined in this review so 
the subgroup analyses fail to explain this heterogeneity. However, the participants in the Öberg et 
al. (2009) study were able to gain some experience in their own home with an experimental hearing 
aid prior to fitting rather than only in a clinic setting as they did in the Öberg et al. (2008) study. 
Nine of the combined self-management support/delivery system design studies measuring short-
medium term daily hours of hearing aid use yielded data in a form suitable for meta-analysis 
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(Andersson et al., 1995a; Andersson, Green & Melin, 1997; Kemker & Holmes, 2004; Öberg et al., 
2008; Öberg et al., 2009; Lundberg, Andersson & Lunner, 2011; Thoren et al., 2011; Thoren et al., 
2014; Ferguson et al., 2015). There was no statistically or clinically significant evidence of overall 
short-medium term effect on daily hours of hearing aid use (see total in analysis 3.12; nine studies, 
534 participants; MD 0.19, 95% CI -0.01 to 0.40). There were no apparent subgroup differences for 
self-management support content (Analaysis 3.12), delivery system design format (analysis 3.13) or 
delivery system design intensity (analysis 3.14).  
 
Analysis 3.12 Combined interventions – short-medium term daily hours of hearing aid use subgroup 
analysis by SMS content 
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Analysis 3.13 Combined interventions – short-medium term daily hours of hearing aid use subgroup 
analysis by DSD format 
 
Analysis 3.14 Combined interventions – short-medium term daily hours of hearing aid use subgroup 
analysis by DSD intensity 
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The data from two combined self-management support/delivery system design studies could not be 
combined in the quantitative analysis because we could not obtain either means and/or standard 
deviations (Ward, Tudor & Gowers, 1978; Eriksson-Mangold et al., 1990). Data from two further 
studies could not be combined because they used different variants of the same measurement 
instrument for the intervention and control groups to measure use (Kramer et al., 2005; Olson, 
Preminger & Shinn, 2013). This comparison may be invalid and should be interpreted with caution 
(Laplante-Levesque, Hickson & Worrall 2012a). Confidence in the quality of the evidence of effect of 
combined self-management support/delivery system design interventions on daily hours of hearing 
aid use is very low. 
No combined studies reported on clinical adverse events or the number of complaints. 
3.3.6.6 Combined self-management support/delivery system design interventions – secondary 
outcomes 
Two combined self-management support/delivery system design studies assessed long term quality 
of life (Öberg et al., 2008; Öberg et al., 2009). There was no evidence of a statistically significant 
long-term effect on quality of life for these interventions over and above that provided by the 
hearing aid itself (two studies, 69 participants; MD 0.32, 95% CI -0.17 to 0.80; analysis 3.15). 
 
Analysis 3.15 Combined interventions – long term quality of life 
Eight combined self-management support/delivery system design interventions reported short-
medium term quality of life (Kramer et al., 2005; Öberg et al., 2008; Öberg et al., 2009; Preminger & 
Meeks, 2010; Lundberg, Andersson & Lunner, 2011; Thoren et al., 2011; Thoren et al., 2014; 
Ferguson et al., 2015). Overall, there was no evidence of a statistically or clinically significant effect 
for these combined interventions on short-medium term quality of life (eight studies, 530 
participants; standardised mean difference (SMD) 0.02, 95% CI -0.15 to 0.19). There were no 
significant subgroup differences by self-management support content (analysis 3.16), delivery 
system design format (analysis 3.17), or delivery system design intensity (analysis 3.18). Confidence 
in the quality of the evidence of effect of combined self-management support/delivery system 
design interventions on quality of life is low. 
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Analysis 3.16 Combined interventions – short-medium term quality of life subgroup analysis by SMS 
content 
 
63 
 
 
Analysis 3.17 Combined interventions – short-medium term quality of life subgroup analysis by DSD 
format 
 
Analysis 3.18 Combined interventions – short-medium term quality of life subgroup analysis by DSD 
intensity 
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All of the studies reporting long-term hearing handicap were combined self-management 
support/delivery system design interventions. Three of these studies were combined in a meta-
analysis which showed no overall evidence of a statistically significant effect (three studies, 88 
participants; SMD -0.31, 95% CI -1.06 to 0.44; analysis 3.19) (Andersson et al., 1994; Öberg et al., 
2008; Öberg et al., 2009).  
 
Analysis 3.19 Combined interventions – long term self-reported hearing handicap subgroup analysis 
by SMS content 
However, there was evidence of heterogeneity in these data. A subgroup analysis by self-
management support content suggests that the intervention containing components of psychosocial 
activation had a greater effect on hearing handicap than the two interventions which aimed to 
address symptom management skills. The three studies did not differ in delivery system design 
format or delivery system design intensity. However, the Andersson et al. (1994) study was judged 
to have a high risk of bias. Based on this evidence, confidence in the quality of the conclusion that 
psychosocial self-management support interventions might be more effective than symptom-
focused self-management support interventions is very low. 
The data from 15 studies that assessed the effect of combined self-management support/delivery 
system design interventions on short-medium term hearing handicap were combined in meta-
analyses (Smaldino & Smaldino, 1988; Abrams et al., 1992; Andersson et al., 1995a; Kricos & Holmes, 
1996; Andersson, Green & Melin, 1997; Beynon, Thornton & Poole, 1997; Kramer et al., 2005; 
Miranda, Gil & Iório, 2008; Öberg et al., 2008; Öberg et al., 2009; Preminger & Meeks, 2010; 
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Lundberg, Andersson & Lunner, 2011; Thoren et al., 2011; Thoren et al., 2014; Ferguson et al., 2015) 
(analysis 3.20; analysis 3.21; analysis 3.22). Overall there was evidence of a statistically significant 
effect on hearing handicap for these interventions (15 studies, 728 participants; SMD -0.26, 95% CI -
0.48 to -0.04).  A SMD of this magnitude reflects a small effect size (Cohen, 1988). Subgroup analyses 
by self-management support content show no significant subgroup differences (analysis 3.20). 
Analysing the data by delivery system design format and delivery system design intensity suggests 
that an intervention involving telephone follow-up was more effective compared to interventions 
delivered face-to-face or remotely (analysis 3.21) and that medium intensity interventions are more 
effective than high intensity (analysis 3.22). However, a visual inspection suggests within-subgroup 
heterogeneity in these analyses. The interventions also varied by mode and location of care delivery 
and it is likely that interaction between these and the other variables is contributing to this 
heterogeneity. These subgroup analyses should therefore be viewed with caution. 
 
Analysis 3.20 Combined interventions – short-medium term self-reported hearing handicap 
subgroup analysis by SMS content 
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Analysis 3.21 Combined interventions – short-medium term self-reported hearing handicap 
subgroup analysis by DSD format 
 
Analysis 3.22 Combined interventions – short-medium term self-reported hearing handicap 
subgroup analysis by DSD intensity 
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Two of the four combined self-management support/delivery system design interventions that 
assessed long-term hearing aid benefit could be combined in a quantitative analysis (Öberg et al., 
2008; Öberg et al., 2009). This showed a statistically significant effect for these combined 
interventions on long-term hearing aid benefit (two studies, 69 participants; MD 0.30, 95% CI 0.02 to 
0.58; analysis 3.23).  
 
Analysis 3.23 Combined interventions – long term hearing aid benefit 
However, this does not represent a clinically significant difference on this scale (Cox & Alexander, 
2002; Smith, Noe & Alexander, 2009). Both studies assessed the effect of changes in self-
management support content (activate - symptoms versus no intervention) and delivery system 
design intensity (medium intensity versus no intervention). A subgroup analysis was therefore not 
performed for these data. In the short-medium term there was no evidence of a statistically or 
clinically significant effect for combined self-management support/delivery system design 
interventions (see total in analysis 3.24; seven studies, 361 participants; SMD 0.10, 95% CI -0.15 to 
0.36). There were no apparent significant subgroup differences by self-management support content 
(analysis 3.24), delivery system design format (analysis 3.25) or delivery system design intensity 
(analysis 3.26). Confidence in the quality of the evidence of effect of combined self-management 
support/delivery system design interventions on hearing aid benefit is low. 
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Analysis 3.24 Combined interventions – short-medium term hearing aid benefit by SMS content 
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Analysis 3.25 Combined interventions – short-medium term hearing aid benefit by DSD format 
 
Analysis 3.26 Combined interventions – short-medium term hearing aid benefit by DSD intensity 
Only two of the studies reported an overall single score measure of communication (Sweetow & 
Sabes, 2006; Preminger & Meeks, 2010), but we were unable to combine these in meta-analyses. 
The Sweetow & Sabes (2006) study reported only combined data from both periods of their cross-
over study and contact with the authors confirmed that it was not possible to extract the data for 
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the first period of the study separately. The Preminger & Meeks (2010) study included data on two 
cochlear implant users and we were not able to separate the data for the hearing aid users only. The 
remaining studies used the Communication Profile for the Hearing Impaired (Demorest & Erdman, 
1987) to measure communication ability with some choosing to use only the communication 
strategies subscale of this measure. This measures whether people use verbal, non-verbal and 
maladaptive strategies for communication. There was evidence of selective reporting in these data, 
with at least one of the studies reporting data only from scales where significant differences were 
seen (Kricos & Holmes, 1996). 
Only two studies reported effects on long-term communication for combined self-management 
support/delivery system design interventions (Chisolm, Abrams & McArdle, 2004; Öberg et al., 
2008). Chisolm, Abrams & McArdle (2004) only provided mean scores with no measures of variance 
so data are only available from the Öberg et al. (2008) study. This showed no evidence of a 
statistically or clinically significant effect on the use of verbal communication strategies over the long 
term (one study, 34 participants; MD 0.30, 95% CI -0.20 to 0.80; analysis 3.27). 
 
Analysis 3.27 Combined interventions – long term use of verbal communication strategy 
A meta-analysis of the four combined self-management support/delivery system design studies 
reporting short-medium term communication outcomes that could be combine showed evidence of 
a statistically significant short-medium term effect on the use of verbal communication for these 
combined interventions (see total analysis 3.28; four studies, 223 participants; MD 0.45, 95% CI 0.15 
to 0.74) (Kricos & Holmes, 1996; Chisolm, Abrams & McArdle, 2004; Turbin, 2006; Öberg et al., 
2008). However, this mean difference does not represent a clinically significant difference based on 
a minimal important difference of 0.93 for this scale (Demorest & Erdman, 1988). All the studies 
involved face-to-face delivery and there were no significant subgroup differences by self-
management support content (analysis 3.28) and delivery system design intensity (analysis 3.29). 
Confidence in the quality of the evidence for combined interventions on communication is very low.
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Analysis 3.28 Combined interventions – short-medium term use of verbal communication strategy 
subgroup analysis by SMS content 
 
Analysis 3.29 Combined interventions – short-medium term use of verbal communication strategy 
subgroup analysis by DSD intensity 
3.3.6.7 Decision support interventions 
No studies were found that investigated the potential effects of decision support interventions. 
 
 
72 
 
3.3.6.8 Clinical information system interventions 
No studies were found that investigated the potential effects of clinical information system 
interventions. 
3.3.6.9 Community interventions 
No studies were found that investigated the potential effects of community interventions. 
3.3.6.10 Health system interventions 
No studies were found that investigated the potential effects of health system interventions. 
3.4 Discussion   
3.4.1 Summary of main results   
This review examined the range, nature and long-term effects of any intervention supplementing, 
but not including, hearing aid fitting that had the aim of improving or encouraging hearing aid use in 
adult auditory rehabilitation. 
All the studies identified could be classified using the chronic care model (CCM) as self-management 
support and/or delivery system design interventions.  
No self-management support studies were found that investigated the effect of self-management 
support on adherence, adverse effects or hearing aid benefit. Two studies reported daily hours of 
hearing aid use but they could not be combined in a meta-analysis. There was no evidence of a 
statistically significant effect on quality of life over the short-medium term (one study, 35 
participants; mean difference (MD) -9.10, 95% confidence interval (CI) -21.33 to 3.13). Self-
management support interventions appear to reduce short-medium term hearing handicap (two 
studies, 87 participants; MD -12.80, 95% CI -23.11 to -2.48) and increase the use of verbal 
communication strategies in the short-medium term (one study, 52 participants; MD 0.72, 95% CI 
0.21 to 1.23). The clinical significance of these statistical findings is open to question but, based on 
the minimal important differences on the scales used, it is likely that the outcomes for were clinically 
significant for some, but not all, participants. Confidence in the quality of this evidence was very low. 
No self-management support studies reported long term outcomes (see summary of findings table in 
appendix K). 
Delivery system design interventions did not significantly affect adherence (two studies, 686 
participants; risk ratio (RR) 1.02, 95% CI 0.99 to 1.05) or daily hours of hearing aid use (four studies, 
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700 participants; MD -0.06, 95% CI -1.06 to 0.95) in the short-medium term or adverse effects in the 
long term (one study, 98 participants; RR 0.75, 95% CI 0.5 to 1.12). No studies were found that 
investigated the effect of delivery system design changes on quality of life. There was no evidence of 
a statistically or clinically significant effect on hearing handicap (two studies, 628 participants; MD -
0.70, 95% CI -5.22 to 3.81), hearing aid benefit (one study, 582 participants; MD 1.80, 95% CI -3.10 to 
6.70) or the use of verbal communication strategies (one study, 588 participants, MD -0.10, 95% CI -
0.40 to 0.20) in the short-medium term. Confidence in the quality of this evidence was low or very 
low. Long-term outcome measurement was rare in delivery system design comparisons (see 
summary of findings table in appendix L). 
No studies were found that investigated the effect of complex interventions combining components 
of self-management support and delivery system redesign on adverse effects. A single study showed 
a probable effect on adherence in the short term (one study, 162 participants; risk ratio (RR) 1.06, 
95% CI 1 to 1.12). There was no evidence of a statistically or clinically significant effect on daily hours 
of hearing aid use over the long term (two studies, 69 participants; MD 0.04, 95% CI -0.64 to 0.73) or 
short-medium term (nine studies, 534 participants; MD 0.19, 95% CI -0.01 to 0.40). Similarly, there 
was no evidence of effect on quality of life over the long term (two studies, 69 participants; MD 0.32, 
95% CI -0.17 to 0.80) or short-medium term (eight studies; 530 participants, SMD 0.02, 95% CI -0.15 
to 0.19). Combined interventions reduced hearing handicap in the short-medium term (15 studies, 
728 participants; SMD -0.26, 95% CI -0.48 to -0.04). This represents a small to moderate effect size 
but there is no evidence of a statistically significant effect over the long term (three studies, 88 
participants; SMD -0.31, 95% CI -1.06 to 0.44). There was evidence of a statistically, but not clinically, 
significant effect on long-term hearing aid benefit (two studies, 69 participants; MD 0.30, 95% CI 
0.02 to 0.58), but no evidence of effect over the short-medium term (seven studies, 361 
participants; SMD 0.10, 95% CI -0.15 to 0.36). There was evidence of a statistically, but not clinically, 
significant effect on the use of verbal communication strategies in the short term (four studies, 223 
participants; MD 0.45, 95% CI 0.15 to 0.74), but not the long term (one study, 34 participants; MD 
0.30, 95% CI -0.20 to 0.80). Confidence in the quality of this evidence was low or very low (see 
summary of findings table in appendix M). 
There were no studies investigating the effect of decision support, the use of clinical information 
systems, community resources or health system changes. 
Additional patient-reported outcomes included psychological outcome and satisfaction. Other types 
of outcome measurement were rare. Speech perception was a frequent test measure.  
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3.4.2 Overall completeness and applicability of evidence   
3.4.2.1  Completeness 
In terms of interventions, although 41 studies were identified for inclusion in this review all of them 
were classified as delivery system design and/or self-management support interventions. There was 
a lack of randomised controlled trial (RCT) evidence looking at decision support, clinical information 
systems, community support or health system changes. Some components of delivery system design 
and self-management support have also not been fully explored. For example, there were no studies 
that specifically addressed the effect of supporting hearing aid use with the provision of additional 
services such as battery replacement services and the provision of, or referral for, additional 
equipment to improve hearing aid benefit. Classification of intervention type was straightforward by 
distinguishing whether there had been changes in what was delivered versus how it was delivered. 
Only a single study referred explicitly to self-management as a concept (Ferguson et al., 2015) 
although some earlier studies did make reference to self-help and behaviour change (Andersson et 
al., 1994; Andersson et al., 1995a,b; Andersson, Green & Melin 1997). These were also the only four 
studies to make explicit reference to the role of theory in intervention development. Distinctions 
between self-management support components and delivery system design components were not 
specified in individual studies and the implications of changing content versus delivery were not 
discussed. Study aims, in terms of behaviour change, often had to be inferred from the outcome 
measures reported. The active ingredients of interventions, in terms of behaviour change 
techniques, were often poorly specified. Only a relatively limited range of behaviour change 
techniques were employed by studies included in this review. There has been relatively little focus 
on low-intensity interventions and no studies that consider the reorganisation of staff roles. Using a 
framework such as the CCM has helped to highlight considerable gaps in the evidence base in terms 
of interventions that have been tested in RCTs in this context. The majority of interventions we 
found included components of both delivery system design and self-management support. This is 
consistent with the results of the review by Tsai et al. (2005) for long-term conditions. 
The CCM and other similar frameworks are general so that they can be applied in any health care 
context. This can mean that some of the detail about what works and what does not work can be 
lost. It was hoped that the subgroup analyses might provide a useful model to explore what 
components of interventions may be most effective in changing particular outcomes. In the majority 
of cases the subgroup analyses did not help to answer this question. Partly this was due to a lack of 
data. Even for those comparisons and outcomes where more data were available there was a lack of 
data in some groups but not others which made a valid assessment of subgroup differences difficult. 
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In addition, data were not analysed using other subgroups suggested by Barlow et al. (2002), such as 
target population or delivery location. This may have produced different results. However, effect 
sizes within and across studies were small which suggests that with current data, any further 
subdivision of results will have limited effects. With additional data, it may be possible to conduct a 
meta-regression by behaviour change technique, helping to elucidate the contribution of individual 
active ingredients of self-management support interventions.  
The range of reported outcomes was limited. While patient outcomes are important and were 
rightly included in most studies, the other primary outcome types have received little emphasis 
despite their potential importance to stakeholders. It was rare for studies to consider outcomes 
which might be pertinent for commissioners and policy makers such as resources use, quality of care 
and utilisation. Of particular concern is the lack of consideration of potential adverse effects which is 
a limitation in study design and outcome measurement to date. 
Hearing loss has complex consequences and the measurement of outcome is therefore complex 
(Granberg et al., 2014). A wide variety of patient-reported outcomes measures were reported in the 
studies. There is an acknowledged lack of consensus over which outcomes are important in hearing 
health and a lack of agreement on which specific scales should be used to measure those outcomes 
(Hanratty & Lawlor, 2000; Humes & Krull, 2012). This diversity was reflected in this review.  
In terms of the primary outcomes, there was a relative lack of data on adherence and adverse 
effects. The problem of hearing aid non-use is always stated in terms of adherence (or lack of it) but 
few studies chose to report the outcome of their interventions in this way. This makes it difficult to 
relate the results of the studies back to the original problem. Adherence, using the definition 
adopted from the World Health Organization in this review, implies a level of agreement with the 
chosen management option. For the purposes of this review it was assumed that a hearing aid fitting 
was the agreed course of action. However, the level of collaboration between patient and clinician 
was not mentioned explicitly in any of the studies. It is possible that the included studies were 
therefore measuring compliance rather than adherence as this review defined it. This is at odds with 
a self-management support approach which typically includes a collaborative component (see 
section 2.6.1) but consistent with the fact that only one of the included studies explicitly defined 
itself as supporting self-management. It was rare for studies to make any mention of the potential 
for adverse effects which is a limitation in study design and outcome measurement to date. 
The results suggest that any positive outcomes due to changes in the way care is delivered are small 
and incremental compared to the benefits of the hearing aid itself. All of the scales used in the meta-
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analyses in this review had minimal important differences of approximately 20% of the total scale 
score. This means that interventions would need to produce average mean differences of that 
magnitude to be considered clinically significant. Studies aiming to measure these potential 
incremental benefits should bear this in mind in their choice of patient-reported outcome measure. 
This review also highlights the need for further studies that consider long-term outcome over a year 
or more. It is of great importance to know whether a particular intervention has lasting effects over 
the long term, especially in the context of managing a long-term condition. It is not safe to assume 
that short-term positive outcomes translate into the long term. A patient may persevere with 
hearing aid use while they are still receiving relatively intense support from their clinician but then 
lapse when they are left to self-manage their condition over the longer term. However, the reverse 
may also be true for some outcomes. Positive outcomes may not been seen in the short term but 
only become evident in the long term once participants have had the benefit of extended practice 
and experience. 
The number of studies which provided data in a form that could be included in a meta-analysis was 
relatively low. This is not unusual in systematic reviews (Johnston et al., 2013), but is not something 
to be applauded. Sometimes raw data were not available, with only the overall conclusion being 
reported in the paper and sometimes particular figures such as standard deviations or other 
measures of data spread were missing. A significant amount of data could not be combined or had 
high standard deviations relative to the means and therefore carried a high risk of skew. This 
variability in the data highlights the need to include a priori estimates of effect size so that studies 
are appropriately statistically powered. 
 3.4.2.2 Applicability 
All of the studies identified were carried out in countries with well-developed health systems; this 
limits the applicability of the findings beyond such systems. 
Some of the studies involved military veterans as participants (Walden et al., 1981; Montgomery et 
al., 1984; Abrams et al., 1992; Chisolm, Abrams & McArdle, 2004; Kemker & Holmes, 2004; Stecker 
et al., 2006; Turbin, 2006; Preminger & Yoo, 2010; Collins et al., 2013). While in terms of study 
numbers these were a minority, in terms of participants they represented over a quarter of the total. 
This weights the results towards a largely male, highly motivated population, which limits the 
generalisability of the findings to the non-military population, a limitation acknowledged in most of 
these studies. 
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The studies all had specific inclusion/exclusion criteria that often meant that people with comorbid 
conditions were excluded. Some had age restrictions either at the younger or older end, sometimes 
both. Again this limits the generalisability of the findings. There have been no large-scale 
effectiveness trials conducted in unselected populations. 
3.4.3 Quality of the evidence   
Thirteen studies have publication dates from 2001 to 2009 but none referenced the CONSORT 2001 
guidelines (Moher et al., 2001). A further 14 studies were published after 2010 and the updated 
CONSORT guidelines (Schulz, Altman & Moher, 2010) but only three (Thoren et al., 2011; Thoren et 
al., 2014; Ferguson et al., 2015) referenced the updated guidance. The potentially active 
components of interventions were poorly specified and it was rare for studies to cite the theoretical 
basis for their intervention design, something recommended in the Medical Research Council 
guidance on the development and evaluation of complex interventions (Campbell et al., 2000; Craig 
et al., 2008) and endorsed in recent reporting guidelines (Hoffmann et al., 2014). 
The studies were of variable methodological rigor (see appendix I) and many of the studies did not 
report raw data or reported them in such a way that they could not be included in a meta-analysis. 
There was a diversity of outcome metrics which sometimes made comparisons between studies 
difficult. 
The results for the primary outcomes have been assessed using GRADE protocols (Atkins et al., 2004) 
and the results are included in the summary of findings tables presented in appendices J, K and L. For 
self-management support interventions, delivery system design interventions and combined 
interventions the limited evidence was judged to be of very low to low quality against the GRADE 
criteria (Atkins et al., 2004; Higgins & Green, 2008). Where evidence was downgraded this was due 
limitations in study design (high or unclear risk of bias across studies for a particular outcome), 
indirectness (in terms of population and outcome measurement) and imprecision (small sample 
sizes, large confidence intervals, high risk of skewed data). 
3.4.4 Potential biases in the review process   
There is a possibility that despite the extensive electronic search and subsequent reference 
checking, other studies have been published showing positive or negative results which have not 
been included in this review. This review has been published as a Cochrane review (Barker et al., 
2014). This is an open access forum and readers are invited to notify the review team of any trials, 
studies or data that may have been missed so that they might be included in subsequent updates. 
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Similarly, although efforts were made to contact study authors directly to clarify study methods and 
obtain raw data, it was not always possible to do so.  
Two researchers independently selected trials, extracted data, assessed risk of bias and graded the 
quality of evidence in order to minimise bias in the review process. 
None of the researchers involved in this review had involvement in any of the trials. This has not 
been the case in previous systematic reviews in this context (Sweetow & Palmer, 2005; Chisolm & 
Arnold, 2012). 
3.4.5 Agreements and disagreements with other studies or reviews   
Like Barlow et al. (2002), Tsai et al. (2005) and Kreindler (2009), this review found that many 
interventions were a complex combination of delivery system design and self-management support 
components. Developing the skills necessary to become a self-manager of a long-term condition 
requires information and support for behaviour change to deal with the symptom, physical and 
psychosocial consequences of the condition (Barlow et al., 2002; Lorig & Holman, 2003; Pearson et 
al., 2007). The CCM has been a useful starting framework within which to separate out the possible 
effects of different aspects of complex interventions, e.g. components of self-management support 
and components of delivery system design. In their review of self-management approaches for 
people with long-term conditions, Barlow et al. (2002) sought to identify approaches to self-
management and to consider the effectiveness of those approaches. Of the 145 studies they 
identified, only one looked at a sensory problem: tinnitus (Jakes et al., 1986). The results of this 
review suggest that many of the studies identified here could be included if the Barlow et al. (2002) 
review were to be updated. Barlow et al. (2002) found that self-management support interventions 
rarely target carers. In the current review, many of the studies included content addressing 
communication which is necessarily a two-way process, but only one specifically addressed the 
effect of explicit involvement of significant others or communication partners (Preminger & Meeks, 
2010). In the Barlow et al. (2002) review approximately half the studies were RCTs but with small 
sample sizes (20 to 30) and short follow-up periods (four to six months). In conclusions similar to 
that of this review, they called for RCTs of sufficient power to enable change to be detected and for 
longer-term follow-up. 
In the context of hearing health care, previous reviews have tended to concentrate on specific 
intervention types such as auditory training or changes in delivery such as group versus individual 
delivery. 
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A previous systematic review conducted by Sweetow & Palmer (2005), subsequently updated to 
include a meta-analysis by Chisolm & Arnold (2012), addressed the evidence for individual auditory 
training. This type of intervention involves the patient participating in a programme of training 
designed to enhance speech perception. Training is typically provided on a repeated basis over a 
number of sessions and involves practice with listening and recognition of speech-based material. 
The speech-based training material may be broken down into its constituent parts with the aim of 
improving the discrimination and recognition of those parts (analytic training) or presented in 
sentence-length structures with the aim of improving listening skill and overall comprehension 
(synthetic training). Both the original Sweetow & Palmer (2005) review and the Chisolm & Arnold 
(2012) update included RCTs but also cohort and before/after study designs where participants may 
act as their own controls. Six of these 10 studies were randomised controlled trials and all of these 
were included in the current review also (Walden et al., 1981; Montgomery et al., 1984; Kricos, 
Holmes & Doyle, 1992; Kricos & Holmes, 1996; Stecker et al., 2006; Sweetow & Sabes, 2006). Some 
additional auditory training studies that were not identified by Chisolm & Arnold (2012) have also 
been included in this review (Fitzpatrick, 2008; Miranda, Gil & Iório, 2008; Gil & Iorio, 2010; Olson, 
Preminger & Shinn, 2013). Both Sweetow & Palmer (2005) and Chisolm & Arnold (2012) concluded 
that there was evidence of improvement in speech perception in adults with hearing loss who 
undertake auditory training in the short term (i.e. immediately after training). This review did not 
limit inclusion criteria and subsequent analyses to specific intervention types in this way so it is not 
possible to carry out a direct comparison between this review and previous work on auditory 
training. However, like Chisolm & Arnold (2012), this review calls for a focus on long-term outcomes. 
Neither Sweetow & Palmer nor Chisolm & Arnold carried out a risk of bias assessment or formal 
judgement of the quality of the evidence. It should be noted that half of the auditory training studies 
included in this review were judged to be at high risk of bias (Walden et al., 1981; Kricos & Holmes, 
1996; Fitzpatrick, 2008; Olson, Preminger & Shinn, 2013). In addition there was a substantial amount 
of methodological heterogeneity reflecting clinical differences in how outcome was measured in 
these studies. Both of these would lower confidence in the quality of evidence that auditory training 
improves short-term speech perception. 
A review by Hawkins (2005) (and subsequently updated by Chisolm & Arnold (2012)) assessed the 
evidence for counselling-based group auditory rehabilitation programmes. They looked at effects on 
short- and long-term self-perceived benefits, satisfaction or both. Like the Sweetow & Palmer review 
they did not limit inclusion to RCTs. Hawkins (2005) highlighted the need for further well-controlled 
studies, with adequate numbers of participants, given the variability evident in the reviewed studies. 
This review echoes that call. Chisolm & Arnold (2012) updated this review, focusing particularly on 
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RCTs but also included studies that included people who were not using hearing aids. They identified 
10 studies, seven of which also met the inclusion criteria for this review (two were excluded as they 
included non-hearing aid users (Hallberg & Barrenäs, 1994; Hickson, Worrall & Scarinci, 2007) and 
one was excluded as it was a second paper on the same set of participants as an already included 
study (Chisolm, Abrams & McArdle, 2004)). Chisolm & Arnold (2012) conducted a meta-analysis 
looking at hearing handicap as an outcome. They found a small but significant effect of group 
auditory rehabilitation on short-term hearing handicap. However, their analysis did include some 
double-counting, with the participants in Chisolm, Abrams & McArdle (2004) counted twice and the 
control participants for Preminger & Yoo (2010) and Smaldino & Smaldino (1988) counted three 
times. They highlighted the variability present in their data but did not investigate possible reasons 
for the apparent heterogeneity.  
Previous authors have called for more standardisation in the way that hearing aid use is assessed 
and categorised (Perez & Edmonds, 2012). This study also found variation in how hearing aid use 
was measured and reported which led to difficulties with meta-analysis. 
A major weakness of both of these reviews is that they do not consider interactions between the 
content and delivery of interventions and comparisons. Auditory training is typically delivered over 
many sessions and would therefore constitute a high-intensity intervention as defined in this review, 
but it is often compared with standard care which is low or medium-intensity. It is rare for auditory 
training studies to control for this, although Kricos & Holmes (1996) and Fitzpatrick (2008) did do this 
and have hence been defined in the review as self-management support interventions. They 
therefore provide more robust evidence on the effect of changing the content of an intervention.  A 
similar issue was found when comparing group interventions versus individual interventions. Studies 
often do not control for variations in what is delivered between intervention and control groups. The 
one study that did control for content (Collins et al., 2013) showed no significant difference in 
hearing handicap between group and individual delivery mode when the same content was 
delivered to both. A second weakness in previous reviews is a lack of acknowledgement or 
assessment of risk of bias and other factors impacting on confidence in the quality of the evidence as 
recommended in GRADE protocols. 
Using the CCM and work by Barlow et al. (2002) and Pearson et al. (2007) as a framework for this 
review has demonstrated clearly that most interventions in hearing health care are a complex mix of 
self-management support and delivery system design changes. Using this framework, this review has 
attempted to identify some of the potential active components of these complex interventions. 
While this has been only partially successful it has at least highlighted that this issue exists. Careful 
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delineation of the different factors that may impact on outcome for these complex interventions is 
essential in drawing conclusions when reviews are undertaken or updated in future. 
Like Knudsen et al. (2010), this review found that the majority of studies looked at interventions that 
took place either before or after the fitting consultation itself.  
3.5 Conclusions   
3.5.1 Implications for practice   
There is some limited evidence to support the use of self-management support and complex 
interventions combining components of self-management support and delivery system design in 
hearing health care. However, the range of interventions that have been tested is relatively narrow. 
Data on long-term outcomes are sparse. 
3.5.2 Implications for research   
There are many opportunities for further research in this context but it should be a priority for 
future RCTs to cite and adhere to the CONSORT guidelines (Schulz, Altman & Moher, 2010) and more 
specific guidance on the description of interventions (Hoffmann et al., 2014) in the design and 
reporting of interventions; something that has been largely lacking in the evidence thus far. 
Using the chronic care model (CCM) and the literature on self-management support and its delivery 
as a theoretical backbone for this review has highlighted gaps in the evidence base, particularly in 
the elements of decision support, clinical information systems, health system and community-based 
interventions, where there is a lack of high-level evidence. Some specific intervention types have 
received more attention, such as educative, counselling-based self-management support and 
auditory training. Even within the CCM elements where data are available, such as self-management 
support, relatively little research has looked at explicitly engaging the patient as an active participant 
in their own rehabilitation. This would include components such as collaborative decision-making, 
goal-setting and problem solving; components that have been linked to improvements in outcome in 
the context of other long term conditions (see section 2.6.1).  
The interaction between self-management support and the changes in delivery system design 
required to deliver it is rarely explicitly explored in hearing health care research. In future it would 
be helpful if researchers clearly delineate and describe the potentially active components of their 
interventions and use mixed methods to investigate the relative contribution of different 
components of any intervention. Use of taxonomy such as the behaviour change technique 
taxonomy (Michie et al., 2013) would allow intervention developers to specify intervention content 
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more clearly and would allow finer evaluation of which intervention components are the most 
effective. 
The design and funding of future research should include a focus on investigating long-term 
outcomes. This has also been highlighted in other systematic reviews (Barlow et al., 2002; Hawkins, 
2005; Sweetow & Palmer, 2005; Chisolm & Arnold, 2012) as has the need for larger, appropriately 
powered studies in this context. 
In relation to the primary outcome in this review it would be helpful to see more studies consider 
behavioural outcomes such as hearing aid use in terms of absolute use versus non-use (defined for 
the purposes of this review as adherence) rather than hours of use per day. However, careful 
consideration needs to be given to the use of language and the definition of the behaviour of 
interest as discussed in chapter 2. As defined in this review ‘adherence’ acts as a behavioural 
outcome but, using the WHO definition, also brings in a need to explicitly acknowledge collaborative 
goal-setting in intervention study design. Otherwise studies may choose to measure purely a 
behavioural outcome (is the patient wearing their hearing aid?) or compliance (is the patient 
wearing their hearing aid as recommended?). It would also be useful to supplement self-report data 
on hearing aid use with data-logging. More recent studies are starting to do this. Although data-
logging is not a perfect measure of actual behaviour it would act to triangulate purely self-reported 
results. Researchers should be alert to the possibility of adverse effects of interventions. 
A wide variety of patient-reported outcomes measures were reported in this review. It would be 
beneficial, in terms of combining study results and comparing interventions, to agree a set of core 
outcomes for future research into auditory rehabilitation, both in terms of outcome type (e.g. 
benefit, hearing handicap, quality of life etc.) and in the measure used to record that outcome. This 
is something advocated across clinical contexts (Williamson & Clarke, 2012) and recent efforts have 
been made to produce a core set of outcomes for Ear, Nose and Throat interventions (Gurgel et al., 
2012). Currently however this is limited to the reporting of audiometric hearing outcomes following 
medical and surgical procedures. Agreed measures of outcome would allow mean differences rather 
than standardised mean differences to be used which will make it easier to convert results back into 
meaningful changes on the relevant scales. This will make results easier to interpret and relate back 
to clinical practice using minimal important differences where available. Measures used for patient-
reported outcomes should be sensitive enough to detect incremental changes in outcome over and 
above those provided by a hearing aid. 
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This review has highlighted the variable risk of bias in studies to date (appendices H and I). Although 
performance bias is difficult to remove or control for in studies of this type, it is possible to do a 
better job with detection bias (blinding of outcome assessment) and this would significantly reduce 
the risk of bias in many of these studies (see, for example, (Hickson, Worrall & Scarinci, 2007)). 
Studies should include a better description of the randomisation procedure to allow an accurate 
assessment of risk of selection bias to be made. Wider publication of study protocols would allow a 
clearer assessment of publication bias. 
In summary, this systematic review shows that the best available evidence of impact on hearing-
related outcome exists for self-management support interventions. However, there is a lack of 
evidence of the long term effect on behaviour such as hearing aid use for these interventions. Better 
specification of the potentially active components of interventions should be a priority in 
intervention development, evaluation and reporting. 
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4  Methodological overview 
The aim of this chapter is to describe the research philosophy and methodological frameworks that 
have been selected to meet the research objectives. The first section restates the thesis statement 
and objectives. There then follows a discussion of the philosophical, methodological and theoretical 
frameworks within which this research is contextualised. Finally, the research methods used for each 
stage of the project are summarised. 
4.1 Thesis statement and research objectives 
Since hearing aid use is a behaviour that influences quality of life and other outcomes in adults with 
acquired hearing loss, it is important to use psychological behavioural theory in the development of 
an intervention to improve hearing aid use in this population. This will involve an analysis of the 
behaviour of hearing aid use and how this might interact with the behaviour of other individuals 
who might influence it. 
This research aims to investigate the interaction between clinician and patient behaviour in hearing 
health care. This will be used as the basis for a theory-based intervention design that aims to 
improve long term hearing aid use in adults with acquired hearing loss. 
Objectives: 
1. To carry out a formal consensus process to investigate stakeholder opinion and agreement 
on the clinical behaviours that might support hearing aid use, particularly during the hearing 
aid fitting consultation. 
2. To observe and analyse current audiologist behaviour in hearing aid fitting consultations. 
3. To analyse what needs to change for audiologists to carry out additional behaviours that 
might support hearing aid use, identified with reference to the literature and the consensus 
process. 
4. To develop a theory-based intervention that aims to improve rates of long term hearing aid 
use. 
5. To plan a feasibility study of the intervention. 
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4.2 Research overview 
This mixed methods research applies a post-positivist, critical realist philosophy to the behavioural 
problem of hearing aid non-use by adults with acquired hearing loss.  
 
Table 4.1 Research phases and methods 
Many techniques for assessing consensus exist (see Fink et al. (1984) for an overview). A Delphi 
review process has been selected to elicit opinion and assess consensus in this context. A Delphi 
review is an iterative process whereby a group of participants (the ‘panel’) are asked to provide 
feedback on the topic being studied repeatedly over a number of cycles, or ‘rounds’, in order to 
identify key issues and whether there is emergent consensus (Hasson, Keeney & McKenna, 2000; 
Thangaratinam & Redman, 2005). Participants do not meet and responses are submitted 
anonymously by post or online. The collated results of each round are fed back to the panel so that 
each participant has the opportunity to adapt their responses in the light of emerging panel opinion. 
This multi-round feedback element is designed to combine individual opinion into group consensus 
in a way that is not possible with single round questionnaires. The technique has advantages over 
focus groups or face-to-face brain-storming activities where some participants may be reticent 
MRC phase Aim Method Thesis chapter
Phase I Identify evidence base Context and background Chapter 2
Systematic review of 
interventions to improve 
hearing aid use
Chapter 3
Identify relevant theory Review of behaviour 
change literature relevant 
to patient and clinical 
behaviour change
Chapter 4
Use theory in intervention design Behaviour change wheel
STAGE 1 Define problem in 
behavioural terms
Literature review of 
hearing aid use Chapter 2
Select target behaviour Conceptual map Chapter 4
Specify target behaviour Delphi review Chapter 5
Observational study Chapter 6
Identify what needs to 
change
Behavioural analysis
Chapter 7
STAGE 2 Identify intervention 
functions
Chapter 8
Identify policy categories Chapter 8
STAGE 3 Identify behaviour change 
techniques
Chapter 8
Identify mode of delivery Chapter 8
Phase II Assess feasibility of intervention Pilot study Chapter 9
Estimate recruitment/retention
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about volunteering their views in the presence of others with differing backgrounds. It also means 
that one participant cannot dominate the discussion as all responses within a Delphi process are 
given equal weight (Fink et al, 1984). This might be of particular benefit where recipients of care are 
participating in a process alongside professionals who provide the care. The paper or online format 
also makes the process fully accessible for participants who might have communication problems 
such as hearing loss that might impede their ability to contribute fully in a face-to-face discussion. 
Although not without its critics (e.g. Sackman, 1975), Delphi reviews have been used in a variety of 
health care settings (McKenna, 1994; Beattie & Mackway-Jones, 2004; Fleuren, Wiefferink & 
Paulussen, 2004; Elwyn et al., 2006) including audiology (Vogel et al., 2009; Hill et al., 2012). 
Behaviour can also be measured in a number of ways. One of the objectives of this research is to 
observe audiologist behaviour in routine hearing aid fitting consultations. To increase the chances of 
observing natural behaviour in a routine clinic setting, this research will employ non-participant 
observation. The researcher will not be present during the recording to allow the consultation to 
proceed under the most natural possible circumstances. Video will be used to record both verbal 
and non-verbal behaviour such as demonstration. Research suggests that video recording may 
impact on the profile of participants who are willing to participate in such studies but not on their 
behaviour during the consultation (Coleman, 2000). Recording also allows two or more researchers 
to observe and analyse the consultation facilitating the employment of more rigorous strategies for 
minimising bias and improving reliability (Caldwell & Atwal, 2005). Observation has advantages over 
other ways of measuring behaviour such as surveys or interviews in that patterns of behaviour into 
which the participant has little insight such as habitual processes may become evident. It allows 
behaviour to be recorded as it happens rather than being influenced by higher cognitive processes 
such as memory or reflective post hoc evaluation (Martin, Bateson & Bateson, 2007). 
Interviews will be used to collect data about the determinants of particular behaviours. Postal or 
online surveys can be less expensive, more repeatable and minimise interviewer effects. However, 
an interview allows the researcher to explain questions that the respondant does not understand 
and to seek further information when appropriate using prompts such as ‘tell me more about that’ 
(Patton, 2002). In this case, a structured interview will be used to ensure that the participant has 
been asked about and considered the impact of as wide a range as possible of potential 
determinants of behaviour including those into which they might not have insight such as impulses 
and reflexive behaviour. These determinants are less likely to be reflected on and volunteered in 
unstructured interviews (Michie, Atkins & West, 2014). 
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4.3 Research philosophy 
The ontological and epistemological framework for this research is subject to the tenets of evidence 
based practice (EBP). Evidence is a special sort of knowledge that implies some sort of evaluation. 
Evidence is not merely known; it is used. EBP should be the integration of high quality current best 
evidence with clinical expertise applied to the care of individual patients (Sackett et al., 1996). The 
primacy of the need to establish what works, typically relying on the methodology of the 
randomised control trial, is not without controversy (Ashcroft, 2004; Glasgow & Emmons, 2007; 
Michel, 2007; Djulbegovic, Guyatt & Ashcroft, 2009; Sestini, 2010; Crowther, Lipworth & Kerridge, 
2011; Greenhalgh et al., 2014). This research, indeed all health services research, takes place within 
the context of a complex system made up of different actors operating at different levels in different 
ways as exemplified in the CCM (see section 2.6). This complexity implies that the questions posed in 
health services research will rarely be as simple as ‘does intervention x work for condition y?’ This 
research looks at the interplay between the patient, the clinician and the health system within which 
they are embedded, intervention x will be made up of components targeted at patient, clinician and 
the system. The answer to whether it works or not will never be a simple ‘yes’ or ‘no’ but rather an a 
explanatory answer made up of components relating to for whom it works, under what 
circumstances and how.  
This is consistent with a post-positivist, critical realist approach to the development and evaluation 
of research evidence, concerned with understanding causal mechanisms within complex, multi-
layered systems where intervention effects are crucially dependent on context and the behaviour of 
actors within the system (Pawson & Tilley, 1997; McEvoy & Richards, 2003; Pawson et al., 2005; 
Carpiano & Daley, 2006; Bhaskar, 2008). Critical realism has been advocated as a useful philosophical 
approach for health services research as it is concerned with understanding causal mechanisms 
within complex systems where intervention effects are crucially dependent on context and 
implementation (Pawson et al., 2005). As such it encourages an exploratory, not judgemental, 
approach to intervention development and evaluation (Pawson et al., 2004) and can provide 
answers that bridge the gap between efficacy and effectiveness (Gartlehner et al., 2006). It is able to 
build upon positivist approaches to address not just what works but for whom, when and how 
(Pawson et al., 2004; Pawson et al., 2005). Critical realism combines realist ontology with relativist 
epistemology. It acknowledges that reality exists independent of the observer but maintains the 
belief that observations are potentially fallible (McEvoy & Richards, 2003).   
Bhaskar is recognised as the founder of critical realism and he describes 4 main pillars of the 
approach. The first of these is a focus on generative mechanisms; that is, what is going on ‘behind 
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the scenes’ to produce an observable result. These mechanisms may only become evident in 
particular contexts. This combining of context and mechanism is described by Pawson & Tilley (1997) 
in the equation context + mechanism = outcome. Second, there is a recognition that the social world 
is multi-layered and that generative mechanisms may act in different ways within these layers. Third, 
the social and human worlds interact. Social structures provide resources and support to enable the 
individuals to act but also place limits on behaviour. However the behaviour of actors within the 
system is not wholly determined by that system as they can act to adapt the system if needed. 
Finally, critical realism provides a challenge to the prevailing social order (McEvoy & Richards, 2003; 
Bhaskar, 2008). These pillars and the recognition of complexity inherent in a critical realist view are 
consistent a view of health systems exemplified by the CCM which describe an open, stratified 
structure where the system and actors within it can interact to generate change. There is also 
consistency with the call for a link to theory in behaviour change interventions where one of the 
aims of using theory is to develop models of generative mechanisms and with the implementation 
approaches advocated by Wagner et al. (1999,2001a,b), Glasgow & Emmons (2007) and Grimshaw 
et al. (2004,2007). 
Critical realists have a catholic approach to method combining deductive, inductive and retroductive 
reasoning (McEvoy & Richards, 2003) and embracing a mixed method approach where neither 
quantitative nor qualitative methods are discounted provided they serve the purpose of the 
research. This mixed method approach has been advocated by researchers of behaviour change and 
implementation in a health care context (Campbell, Roland & Buetow, 2000; Greenhalgh et al., 2004; 
Glasgow & Emmons, 2007) and in hearing health care (Knudsen et al., 2012). 
4.4 Framework for intervention development 
The multifaceted nature of the CCM almost dictates that any interventions based on it will be 
complex comprised of many inter-related components that are aimed at producing behaviour 
change at multiple levels to improve clinical outcomes. They may target individual, interpersonal, 
organisational and environmental factors. This might include the provision of support for patients to 
change their own behaviour, support for clinicians and providers to change their own practice and 
an acknowledgement that behaviour change is also required to support these at an organisational 
and policy level. In addition to addressing different levels within the system, the literature suggests 
that assessing and then targeting multiple barriers to change is more effective than unidimensional 
interventions (Bero et al., 1998; Grol & Grimshaw, 1999; Ferlie & Shortell, 2001; Sabatâe 2003; 
O'connor et al., 2004; Glasgow & Emmons, 2007; McGowan, 2013) and that design and evaluation of 
interventions should be multi-disciplinary and multi-method (Greenhalgh et al., 2004). This applies 
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equally to patient and clinician behaviour change.  Some have advocated testing individual 
components of interventions using RCTs and then bringing the successful components together in 
larger trials (e.g. Collins et al., 2005). However, this approach is very time consuming as it may take 
many years to reach a decision on the ‘optimal’ intervention. In addition, because it may be harder 
to prove efficacy in single component small scale trials, elements that might be useful in 
combination with others may be falsely rejected at an early stage. This research has therefore been 
planned from the outset with recognition of the complexity inherent in health care systems. 
There are several frameworks that acknowledge complexity in intervention design and evaluation 
and that detail staged models of the development process including social marketing (Kotler, 1984) 
and the PRECEDE-PROCEED planning model (Gielen et al., 2008). This research uses the Medical 
Research Council (MRC) guidance for the development and evaluation of complex interventions 
(Campbell et al., 2000; Craig et al., 2008). Although not without its critics (e.g. Mackenzie et al., 
2010) and not specifically developed for interventions aimed at long term conditions, this framework 
has been successfully applied in a number of health care contexts (e.g. Lovell et al., 2008; Yardley et 
al., 2009; Campbell et al., 2011; Yardley et al., 2012; French et al., 2012). It has been combined with 
theoretical approaches such as the theoretical domains framework to develop a model 
implementation intervention design (French et al., 2012). Self-management support interventions in 
particular typically involve several interacting components and may vary in content, delivery mode, 
format and level and outcome and therefore constitute a classic example of a complex intervention 
(Trappenburg et al., 2013). 
Combining the CCM with the MRC framework provides the template for this research design. The 
CCM provides an overview of what to address and the MRC provides an overview of how to address 
it. Both come together to form a template for the development and eventual implementation of an 
intervention aimed at changing behaviour in the context of hearing health care. 
Originally developed as a discussion document by the Medical Research Council, the guidelines 
outline a phased approach to designing and evaluating interventions that comprises several inter-
related parts (Campbell et al., 2000). The authors argue that a structured approach is necessary to 
facilitate explanation and clarification of the multifaceted nature of a complex intervention so that it 
can be evaluated easily and reproduced if necessary.  
The guidelines were updated more recently (Campbell et al., 2007; Craig et al., 2008) to address 
some of the perceived short-comings of the original model such as a lack of acknowledgement of the 
importance of context and to encourage the involvement of stakeholders but it maintains 
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fundamentally the same key elements of the development and evaluation process as shown in figure 
4.1.  
 
Figure 4.1 The four phases of the MRC framework (Craig et al., 2008) 
The process of development and evaluation is not linear and may require some flexibility in moving 
between the different phases. Qualitative and quantitative methods are advocated at each stage. 
The authors suggest that best practice is to begin by developing an intervention in a systematic way 
using the best available evidence and appropriate theory. The guidance suggests reviewing the 
existing evidence, ideally using a systematic review, and combining this with relevant theory to help 
in developing a coherent argument about how and why the intervention might work. Even in the 
development phase it is also important to consider whether the intervention can be described in 
sufficient detail that it could be replicated by others, implemented as part of a research project and 
later more widely in a clinical setting should it prove to be effective. The developing theory can then 
be tested starting with pilot studies that are designed to answer key questions springing from the 
original theory. The results of the pilots will allow estimates of recruitment, retention and sample 
size needed for a larger scale definitive trial in the next phase to assess clinical and cost 
effectiveness. This will necessitate a careful choice of study design, outcome measure and length of 
follow up. The change process should be investigated in a logical way referring back to the 
theoretical basis and feasibility study results as required so that it is possible to theorise on why the 
intervention may have been successful or not and how it might be improved. Implementation forms 
Development 
1. Identify evidence base 
2. Identify relevant theory 
Feasibility/piloting 
1. Testing procedures 
2. Estimating recruitment/retention 
Evaluation 
1. Assessing effectiveness 
2. Understanding change 
process 
Implementation 
1. Dissemination 
2. Surveilance and monitoring 
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the fourth stage of the MRC guidance. From the outset it is important to plan for how the results will 
be disseminated to stakeholders and policy makers if appropriate. As real world outcomes are likely 
to be smaller and more variable than those obtained in controlled study conditions it is also wise to 
plan for long- term surveillance and monitoring of any clinical implementation of the intervention. 
This will also allow for measurement of whether short-term changes persist and for an assessment 
of any long-term wider unintended consequences of the intervention to be monitored and reviewed. 
Results at each stage will be fed back to develop the underlying theory further. 
This research will take this project through theory-based development to the stage of planning a 
feasibility study of an intervention to improve hearing aid use in adults with acquired hearing loss. 
However, eventual wide-scale implementation of this intervention, should it prove to be effective, is 
the ultimate goal of this project. Recent MRC guidance on designing and conducting process 
evaluations has highlighted the importance of the need to consider whether an intervention 
targeted at patients but delivered by health care professionals is being implemented i.e. whether the 
active ingredients of the intervention being put into practice or not (Moore et al., 2015). This is 
sometimes referred to as fidelity to an intervention (Steckler, Linnan & Israel, 2002; Carroll et al., 
2007). The guidance advocates that a consideration of fidelity should be incorporated into the 
feasibility testing stage of intervention development (see figure 4.1), prior to an evaluation of 
effectiveness. The importance of considering implementation from an early stage in the 
development process was exemplified in a recent study by Kennedy et al. (2013). This large cluster-
randomised control study sought to investigate the effectiveness of a complex self-management 
intervention for three long term conditions in primary care. The elements of the intervention had 
previously been shown to be efficacious in improving clinical outcome or determinants of clinical 
outcome in separate randomised controlled trials. Efforts were made to ensure that the intervention 
was rated as acceptable and feasible by providers during development. However, fidelity was not 
addressed during feasibility testing. The results of the evaluation study showed no difference in 
outcome between the interventions and control practices. Further post hoc process analysis showed 
that, despite attending training and rating the intervention as acceptable, clinicians had not carried it 
out. This meant that the potential for improved outcome was not realised. This study bears out in 
practice the findings of a review of systematic reviews of interventions to promote the 
implementation of research findings: to get evidence translated into practice requires practitioners 
to change often long held patterns of behaviour (Bero et al., 1998) and emphasises the importance 
of considering clinical behaviour alongside patient behaviour and outcome at an early stage in 
intervention design (Grol & Grimshaw, 1999; Grimshaw et al., 2007; Moore et al., 2015). 
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A second framework complements the MRC process in this regard. The RE-AIM framework makes 
explicit the importance of considering implementation and translating evidence into practice. RE-
AIM was originally developed as a framework for consistent reporting of research results. It was 
later used to organise reviews of existing literature on health promotion and disease management in 
different settings (Glasgow, Vogt & Boles, 1999). More recently it has been used earlier in research 
development and in the translation of research into practice. The focus of RE-AIM is on the 
implementation of research in public health and on the translation of the evidence base into clinical 
practice. 
The framework is divided into 5 steps or dimensions as shown in figure 4.2. 
 
Figure 4.2 The RE-AIM dimensions (Glasgow, Vogt & Boles, 1999) 
The first two steps relate to the individuals at whom the intervention is aimed and the final three are 
relevant to the institution or setting in which the intervention takes place. 
The model makes explicit reference to the internal and external validity of research. Evidence 
showing that an intervention is highly effective may have high internal validity but it will be of little 
value in the public health domain if it does not also have external validity so that it can be put into 
•The number, proportion and representativeness of individuals who are 
willing to participate in a given initiative or programme Reach 
•Impact of intervention on important outcomes inc potential negative 
effects, quality of life and economic outcomes Effectiveness 
•Absolute number, proportion and representativeness of settings and 
intervention agents who are willing to initiate a programme Adoption 
•Intervention agents fidelity to implementation protocol inc consistency of 
delivery and time and cost of intervention.  
•Clients use of intervention strategies 
Implementation 
•Extent to which programme/policy becomes institutionalised or part of 
routine practice.  
•Long term effects of programme on outcomes after 6 months or more 
after most recent intervention  
Maintenance 
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practice in the real world. Both are important if the best evidence is to be translated into effective 
clinical practice. 
The strengths of the RE-AIM approach are that it provides a very clear framework for guiding the 
development, implementation and reporting of research findings; it has been applied in a wide 
range of health care contexts; it has a strong focus on process and the need to make research results 
work in the real world. The RE-AIM dimensions nest well within the MRC guidance to provide a 
template for the structure and reporting of the implementation of a complex intervention.  
In summary, using the MRC and RE-AIM frameworks with the CCM provides a basis for the 
development and evaluation of complex interventions in the context of chronic care. 
4.5 Theories and models 
The MRC framework calls for the use of theory during the development phase of intervention 
development (Campbell et al., 2000; Craig et al., 2008). In this research, the term ‘theory’ is used to 
describe models that explain why particular phenomena or events occur and that can be used to 
predict results or explain data. The term ‘model’ refers more generally to a simplified representation 
of something complex. Thus some models may be used to represent theories but others will operate 
at a higher level of abstraction to allow a complex problem to be broken down prior to the 
application of theory. For example, the CCM is a model that facilitates discussion of how different 
components of a complex health care environment might relate to one another but it does not seek 
to explain or predict why or how a particular component might produce its effect. To do this, it 
needs to be used in conjunction with more granular levels of theory. In the context of health care, 
whose delivery is mediated by organisational and individual behaviour, using models grounded in 
psychological theories of behaviour is helpful in designing interventions and understanding how 
existing interventions work. The use of consistent terminology and systematic methods allows 
interventions to be replicated, implemented, evaluated and improved (Eccles et al., 2012). In the 
specific context of this research, the aim is to help adults with acquired hearing loss change their 
behaviour so that they use hearing aids effectively or communicate differently and thereby reduce 
the negative consequences of poorly managed hearing loss. It is therefore appropriate to apply 
psychological theories of behaviour change in this context. 
A full review of behaviour change theories and constructs is beyond the scope of this PhD. An 
overview of the main categories of behaviour change models is given in NHS Centre for Reviews and 
Dissemination (1999). Shumaker, Ockene & Riekert (2009) give a more in depth description of the 
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models and their application in health care. Michie et al. (2014) provide a comprehensive review of 
behaviour change theories and their constructs. 
Despite the importance of using theory to underpin interventions and an extensive empirical 
literature describing the development and application of psychological theory (Michie et al., 2014), 
the evidence shows that much of the research assessing patient-targeted behavioural interventions 
fails to state clearly which theoretical model they have used and/or fail to define and monitor the 
constructs which might mediate behaviour within a theoretical model (Michie et al., 2005; Marcus et 
al., 2006; Kleinman & Dougherty, 2013). Only seven of the 41 studies identified in the review in 
chapter 3 explicitly referenced psychological theory when describing intervention development or 
discussing the significance of results. Poor explicit reference to theory is also common in descriptions 
of behavioural interventions targeted at health care professionals (Bero et al., 1998; Grimshaw et al., 
2004; Eccles et al., 2005; Eccles et al., 2007). This makes it difficult to identify exactly which 
constructs are the most important to target when developing behaviour change interventions.  
One of the reasons for poor use of theory may be that there are so many theories and the constructs 
or components of these theories can be confusing and often seem to overlap (Michie et al., 2014). 
This is acknowledged as a potential difficulty for translational researchers trying to use them to 
explain and change clinical behaviour (Michie et al., 2005; Michie et al., 2008). In addition, no single 
theory has been able to explain all of the variance in predicted or actual behaviour across conditions 
and contexts (Michie, van Stralen & West, 2011). Of particular relevance to long term conditions, 
because the theoretical underpinnings of behaviour onset or adoption may not be the same as 
behaviour maintenance, theories that focus on motivation and intention may not explain or predict 
behaviour maintenance (Marcus et al., 2006; Kwasnicka et al., 2016).  
The use of theory in the context of hearing health care has focused on motivation, belief and 
intention. The theory of reasoned action and the theory of planned behaviour (Ajzen & Fishbein, 
1980; Ajzen, 1991) have been applied in the context of hearing aid use where intention to use a 
hearing aid has been shown to predict behaviour (Wiesner & Tesch-Romer, 1996) although the 
constructs contributing to intention may vary according to which stage of help-seeking the person 
has reached (Meister, Grugel & Meis, 2014). The health belief model (Rosenstock, Strecher & Becker, 
1988) has been applied to investigate hearing aid uptake (Saunders, Chisolm & Wallhagen 2012; 
Zhao et al., 2015) and hearing aid use (Saunders, Chisolm & Wallhagen 2012, Saunders et al., 2013; 
Hickson et al., 2014). It relies on the premise that health is a significant goal for most individuals and 
that cues to action are widely prevalent. Where this is not the case the model may not be useful or 
relevant in predicting behaviour (Shumaker, Ockene & Riekert, 2009). Social learning theory and 
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social cognitive theory have also been applied in the context of hearing health care (Smith & West, 
2006; West & Smith, 2007; Laplante-Levesque, Hickson & Worrall, 2011; Hickson et al., 2014). These 
theories share some of the same constructs and the terms are sometimes used interchangeably 
(Rotter, 1954; Bandura, 1977; Rosenstock, Strecher & Becker, 1988). The main difference is that 
social learning theory places more emphasis on the environment and reinforcement (actual or 
anticipated) than social cognitive theory where the focus is more on beliefs, attitudes and intentions 
(Armitage & Conner, 2000). At the core of social cognitive theory is the construct of self-efficacy i.e. 
your belief in your ability to perform or engage in a particular behaviour in a specific context or 
situation (Bandura, 1977). Self-efficacy is a patient-related factor under the WHO definition of 
factors impacting on adherence (Sabatâe, 2003) and links have been made between self-efficacy and 
self-management support using the CCM (Bodenheimer et al., 2002). Krichbaum, Aarestad & Buethe 
(2003) suggested that a goal of educating people with diabetes about self-management is to 
improve their individual self-efficacy and that this should lead to improvements in their self-
management ability. A key factor in improving self-efficacy in this context, they suggest, is to teach 
them the skills they need to adjust their behaviour and control their own health outcomes. Sessions 
need to include practical interactive exercises to provide mastery experiences which will improve 
self-efficacy. In their review of self-management interventions Barlow et al. (2002) found that many 
were based on improving self-efficacy with content based around providing mastery experiences, 
role modelling, reinterpretation of symptoms or consequences and the provision of information 
from a persuasive, credible source. Self-efficacy has been shown to predict outcome in patient and 
clinician behaviours (Sabatâe, 2003; Presseau et al., 2014). Roter et al. (1998) found that if either the 
perceived value of engaging in a therapy or confidence in the ability to carry out the behaviour 
required (self-efficacy) is low then the likelihood of behaviour change will also be low. In their meta-
analysis investigating associations between beliefs related to diabetes and adherence to therapy, 
Gherman et al. (2011) found that self-efficacy was one of the factors most closely associated with 
behaviour change (along with perceiving a positive relationship with their physician and beliefs 
about the personal consequences of diabetes). In the Laplante-Levesque, Hickson & Worrall (2012b) 
hearing rehabilitation study, beliefs related to confidence in their ability to follow-through a 
rehabilitation choice where associated with higher expectations of being able to maintain that 
behaviour. Other studies have shown links between self-efficacy and hearing aid use or have 
advocated the use of social cognitive theory in this context (Smith & West, 2006; West & Smith, 
2007; Laplante-Levesque, Hickson & Worrall, 2011; Hickson et al., 2014). 
Different factors and constructs may determine intention formation, behaviour onset and behaviour 
maintenance (Rothman, Baldwin & Hertel 2004; Marcus et al., 2006). Stage of change models of 
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health behaviour attempt to separate out different stages of behaviour change so that appropriate 
interventions based on relevant theories can be applied at each stage. The best known of these 
models is the transtheoretical model (Prochaska & DiClemente, 1991; Prochaska & Velicer, 1997). 
This model hypothesises that people move through different stages in terms of behaviour change: 
pre-contemplation, contemplation, preparation, action, maintenance and relapse. There is mixed 
evidence on such ‘stage-matched interventions’ and some debate in the psychological literature 
about the validity of the stages and whether people move through the stages in a linear fashion. In 
addition there has been a call for the model to consider the process of change in addition to the 
stage of change and for more research into how the two interact (Shumaker, Ockene & Riekert, 
2009). Nevertheless it has been applied extensively in health care and has also been advocated or 
applied in the context of hearing health care to look at uptake of services (Laplante-Levesque, 
Hickson & Worrall, 2013; Saunders et al., 2013; Meister, Grugel & Meis, 2014). 
In the context of long term conditions, self-management support seeks to help patients adopt and 
maintain healthy behaviours (Whitlock et al., 2002). In a large review looking into factors relating to 
levels of physical activity, Marcus et al. (2006) highlight that relatively little is known about what 
happens when interventions stop and participants are left to maintain behaviour with less support. 
What is known is that drop-out rates are generally high with estimates showing that a little under 
half continue with their programs. This is also the case for clinical behaviour where interventions to 
increase motivation or intention have produced changes that were not sustained into the long term 
(e.g. Tomasone et al., 2014). Theories relating to motivational process that are not under the 
conscious control of the individual are potentially relevant in the context of a behaviour that is 
repeated frequently in consistent contexts such as hearing aid use. However, in contrast to the work 
investigating the influence of conscious reflective motivational factors on hearing aid use, a search 
for studies on the influence of automatic motivational factors such as impulses and habit formation 
produces no results. While conscious reflection, evaluation and belief may be relevant and 
important, they only represent a portion of the motivational picture. Automatic motivational factors 
such as habit and reflexive responses are behavioural determinants into which the individual may 
have little insight and therefore not report in studies which do not deliberately seek out this 
information. This is a weakness in the literature on reported reasons for non-use of hearing aids 
discussed in section 2.4.1. These studies and reviews have not been informed by a comprehensive 
theory of behaviour and so fail to consider the potential impact of, for example, habit formation. 
Learning theory arises from operant conditioning and proposes that behaviour can be changed by 
modifying the antecedents and consequences associated with the behaviour (Skinner, 1953; 
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Blackman, 1974). By managing the antecedents or cues and consequences behaviour can be altered. 
Reflective motivation plays a role only in so far as it might be affected by the positive or negative 
perception of any consequence. The contemporary relevance of learning theory in behaviour change 
intervention development has been highlighted by Johnston (2016). According to learning theory, 
providing reward (positive reinforcement) for the performance of desired behaviours will lead to 
increased likelihood that the behaviour will be repeated. This is sometimes known as contingency 
management (NHS Centre for Reviews and Dissemination, 1999). Once a habit has been established, 
motivation and intention play no role and the behaviour is automatically cued in a given context. The 
chemical changes that, in the initial stages of learning, occur in response to reinforcement eventually 
occur in response to the behaviour and then the cue which means that the cue and resultant 
habitual behaviour become self-reinforcing with little influence from conscious intention or 
motivation and with no need for extrinsic reward (Neal, Wood & Quinn, 2006). Alternatively, Lally, 
Chipperfield & Wardle (2008) suggest that external reward may not be necessary when the 
behaviour is intrinsically rewarding. 
Contingency management has been applied in health care environments, most widely in the context 
of promoting physical activity where cues that are likely to encourage physical activity are increased 
(while cues to sedentary behaviour are decreased) and reinforcement is employed to increase 
physical activity levels (Kanfer & Goldstein, 1986; Marcus et al., 2006). Patient engagement with self-
management is an acknowledged challenge and some researchers have suggested that incentives 
may be effective in some situations (Pearson et al., 2007). These incentives may be material such as 
financial reward or more subtle in the form of praise or attention. To be effective at encouraging 
behaviour repetition they should be proximal, proportionate and appropriate to the behaviour. For 
example, clearly it would not be appropriate to reward someone for losing weight by giving them a 
cake. 
An allied, but distinct, concept is that of habit formation. Here the emphasis is on building strong 
stimulus-response links so that a cue automatically triggers a particular behaviour. Reward plays a 
role only in promoting repetition of the behaviour in a consistent context during the process of habit 
formation. Habits have been defined as ‘behavioural dispositions to repeat well-practiced actions 
given recurring circumstances’ (Wood, Tam & Witt, 2005). Repeated behaviour in a particular 
context therefore leads to habit formation (Neal, Wood & Quinn, 2006) and the frequency of past 
behaviour in a given context predicts habit strength (Ouellette & Wood, 1998). Habit formation may 
play an important role in long term behaviour maintenance (Lally, Chipperfield & Wardle, 2008). This 
is particularly relevant in the context of long term conditions where patients need to adopt and 
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maintain healthy behaviours over the long term. In the clinical context, to get evidence translated 
into practice requires practitioners to change long held patterns of behaviour (Bero et al., 1998). 
Both patients and clinicians operate in complex but predictable, repeatable environments on a day 
to day basis and both may need to break old habits and make new ones. Habits are formed using 
relatively primitive associative learning processes. These processes allow individuals to carry out 
skilled actions such as driving or typing with minimal conscious control (Neal, Wood & Quinn, 2006). 
In their description of the learned chains of responses that form habitual behaviours Kanfer & 
Goldstein (1986) distinguish between the deliberate, effortful decision making processes necessary 
for early behaviour adoption and the automatic habitual behaviours which do not require attention 
and can be carried out in parallel with other activities.  
Habits are resistant to change, even in circumstances when they are in opposition to intentions 
(Ouellette & Wood, 1998; Verplanken et al., 1998; Neal, Wood & Quinn, 2006). Behaviour change 
interventions are less successful at changing habitual behaviours (those performed frequently in 
consistent contexts such as clinical behaviours) than non-habitual behaviours (Webb & Sheeran, 
2006). Learning theory could be used to explain the efficacy of physician reminders and prompts 
which can act as cues to perform particular behaviours (Cheung et al., 2012; Kousgaard et al., 2013). 
Research suggests the absence of reward may have played a role in some studies where reflective 
motivation was apparently high but this did not translate into behaviour change (Kennedy et al., 
2014). Habit formation has also been shown to be a predictor of clinical behaviour change (Presseau 
et al., 2014). Several authors have stressed the need for behaviours to become a stable, enduring 
part of an individual patient, clinician or organisations behavioural repertoire i.e. to become 
reflexive: an individual or institutional habit (Balint, 1957; Goodman et al., 1993; Glasgow, Vogt & 
Boles, 1999; May et al., 2009). 
The formation and maintenance of habitual behaviour has not been studied in the context of 
hearing health care. Habits can be defined as behaviours enacted automatically in response to a 
context in which the behaviour has taken place in the past on a repeated basis (Lally & Gardner, 
2013). This is potentially relevant to hearing aid use where, over the long term, hearing aid use 
needs to be repeated on a regular basis. Because this area has not been studied, we do not know 
whether habitual hearing aid use is more likely to be maintained than non-habitual use but research 
in other behavioural contexts suggests that it might (Verplanken et al., 1998; Lally, Chipperfield & 
Wardle, 2008; Lally & Gardner, 2013). 
Because no single theory has been successful in explaining or predicting variance in behaviour across 
contexts, some researchers have therefore focused their efforts on developing construct 
99 
 
frameworks that move away from single theory-based approaches. To investigate what features of 
an intervention work and why in a particular context, researchers have advocated the development 
of a supra-theory framework or model which might delineate all potential constructs relevant to 
behaviour onset and maintenance across contexts (Greenhalgh et al., 2004; Eccles et al., 2007). In 
their systematic review of behavioural counselling interventions Whitlock et al. (2002) provide a 
summary of the most commonly cited health behaviour change models and from them distil the 
concepts that, on an individual level, predispose people to behaviour change. These are:  that the 
individual strongly wants and intends to change for clear, personal reasons; they face a minimum of 
obstacles (information processing, physical, logistical, or environmental barriers) to change; they 
have the requisite skills and self-confidence to make a change; they feel positively about the change 
and believe it will result in meaningful benefit(s); they perceive the change as congruent with his/her 
self-image and social group(s) norms; they receive reminders, encouragement, and support to 
change at appropriate times and places from valued persons and community sources; they are in a 
largely supportive community/environment for the change. Michie et al. (2005) looked at the 
constructs underlying any behaviour change. Using a formal consensus process, they identified 128 
constructs from 33 psychological theories that were felt to be relevant to implementing behaviour 
change. They grouped them into ‘domains’ or sets of similar theoretical constructs. The set of 12 
domains covering the main factors thought to influence behaviour change are: knowledge; skills; 
social/professional role and identity; beliefs about capabilities; beliefs about consequences; 
motivation and goals; memory, attention and decision processes; environmental context and 
resources; social influences; emotion; behavioural regulation; and nature of the behaviours. This set 
of domains has become known as the theoretical domains framework (TDF) (Michie et al., 2005). 
The framework has since been refined into 14 domains (Cane, O’Connor & Michie, 2012). It is 
intended to provide detailed guidance on how to incorporate behavioural theory into 
implementation design. The TDF has been used to develop questionnaires that are designed to 
identify determinants of change in a particular context (Huijg et al., 2014) and to develop, 
implement and analyse behaviour change interventions in a number of contexts (French et al., 2012; 
Murphy et al., 2014; Porcheret et al., 2014). For example, Francis et al. (2009) used the theoretical 
domains developed by Michie et al. (2005) to investigate clinician behaviour (in this case the 
decision regarding whether or not to give a blood transfusion). Relevant domains were knowledge, 
beliefs about capabilities, beliefs about consequences, social influences and behavioural regulation. 
These domains mapped onto 7 separate theoretical models that were relevant in this context. This 
highlights the complexity and overlap between theories evident in studying even a relatively simple 
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behaviour. No single behavioural theory explained all the domains/constructs thought to be 
important in determining this deceptively straightforward decision.  
4.5.1 The COM-B model 
More recently, the developers of the TDF have produced a new model. Michie, Atkins & West (2014) 
propose that people need the capability (C), opportunity (O) and motivation (M) to perform a 
behaviour (B) and developed the COM-B model (figure 4.3) to guide understanding of behaviour in 
context and develop behavioural targets as a basis for intervention design. The model provides a 
simple starting point and can signpost to specific psychological theories of, for example, motivation 
if a more granular theoretical understanding of behaviour is required.  
 
Figure 4.3 The COM-B model of behaviour (Michie, van Stralen & West, 2011) 
The model proposes that for someone to engage in a particular behaviour (B) at a given moment 
they must be physically and psychologically able (C) and have the social and physical opportunity (O) 
to do the behaviour and, in addition, want or need to do the behaviour more than any other 
competing behaviours at that moment (M). The inclusive definition of motivation covers basic drives 
and automatic processes such as habit and impulses as well as reflective processes such as intention 
and choice. This division is informed by the PRIME theory of motivation (West, 2014). This theory 
proposes that motivation operates as a system with five interacting levels of complexity; plans, 
responses, impulses, motives (wants and needs) and evaluations. Hence the acronym ‘PRIME’. The 
theory conceptualises motivation as a system of ‘forces’ that energise and direct our actions, 
shaping the flow of behaviour on a moment-to-moment basis. Stimuli arising from bodily physiology 
and interactions with the external world have direct influences on all five levels of motivation. This 
theory is comprehensive enough to include quick, reflexive stimulus-response pairings which require 
no conscious evaluation or reflection up to complex highly evaluative planning behaviour. At this 
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level there will be a greater diversity of possible responses, conscious consideration of a range of 
relevant factors and anticipation of future consequences that allows behaviour sequences to be 
prepared in advance of the circumstances when they are needed. In the COM-B model, reflective 
motivation is considered to incorporate those motivational processes that require a high degree of 
conscious control or input; evaluation and planning. Responses, impulses and motives are more 
automatic processes, requiring little or no conscious decision making or effort. These are included in 
the COM-B model as automatic motivational factors. 
Using the COM-B model as a frame of reference highlights that some of the factors reported as 
influencing hearing aid use relate to capability e.g. inability to physically manage the hearing aid, 
forgetting to put the hearing aid in and some to opportunity e.g. cost, lack of support from family 
and poor follow up services and information. In terms of motivational factors the evidence is more 
complex. The application of theory in the context of behavioural interventions in hearing health care 
has tended to focus on theories that consider reflective motivational processes. This means that 
potentially relevant automatic motivational factors such as habit and reflexive behaviours have not 
been considered in this context. This highlights the benefits of using a comprehensive theory or 
model such as COM-B to collect and analyse data so that all the potential determinants of behaviour 
can be considered at an early stage in intervention design. 
If a desired behaviour is not occurring or an undesirable behaviour occurring then an analysis of the 
determinants of the behaviour will help to define what needs to shift in order for the desired 
behaviour to occur (or the unwanted behaviour to cease); an important first step in intervention 
design. The COM-B model meets criteria for choosing an appropriate model in intervention design 
(Eccles et al., 2005). 
In much of the literature on behaviour change, health care professional behaviour and patient 
behaviour are treated separately. Often separate models and theories are used to analyse health 
care professional behaviour and patient behaviour. An example of this is the application of habit 
theory to patient behaviour and the application of normalisation process theory (NPT) (May et al., 
2009) to professional behaviour. Both theories seek to explain how behaviour becomes embedded 
within a specific context. The theory of habit formation has grown from a psychological tradition and 
seeks to explain and predict individual behaviour. NPT has developed a more sociological 
perspective and seeks to explain and predict how behaviours become embedded within 
organisations or social structures. It is rare for intervention design to consider both patient 
behaviour change and the clinical behaviour change necessary to support it in parallel and rarer still 
for the same model to be used to analyse both behaviours. This introduces additional levels of 
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complexity and, taken to its logical conclusion, this would imply that different psychological models 
are necessary in every context. The COM-B model suggests the reverse; that a truly comprehensive 
model can be flexible enough to analyse any behaviour, incorporating the context, not as a separate 
construct but as a natural consequence of using the model. 
4.5.2 The behaviour change wheel 
Importantly, the COM-B model has been developed as part of a larger system called the behaviour 
change wheel (BCW) (Michie, van Stralen & West, 2011; Michie, Atkins & West, 2014) which is 
designed to help intervention developers move from a behavioural analysis of the problem to 
intervention design in a systematic way using the evidence-base.  
 
Figure 4.4 The Behaviour Change Wheel  
The BCW allows developers to identify, in a systematic and transparent way, intervention functions 
and policy categories that could bring about change. Definitions of the nine interventions functions 
and seven policy categories are given in table 4.2. 
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Intervention function Definition 
Education Increasing knowledge or understanding 
Persuasion Using communication to induce positive or negative feelings or 
stimulate action 
Incentivisation Creating an expectation of reward 
Coercion Creating an expectation of punishment or cost 
Training Imparting skills 
Restriction Using rules to reduce the opportunity to engage in the target 
behaviour (or to increase the target behaviour by reducing the 
opportunity to engage in competing behaviours) 
Environmental 
restructuring 
Changing the physical or social context 
Modelling Providing an example for people to aspire to or imitate 
Enablement Increasing means/reducing barriers to increase capability (beyond 
education and training) or opportunity (beyond environmental 
restructuring) 
 
Policy categories Definition 
Communication/marketing Using print, electronic, telephonic or broadcast media 
Guidelines Creating documents that recommend or mandate practice. This 
includes all changes to service provision 
Fiscal measures Using the tax system to reduce or increase the financial cost 
Regulation Establishing rules or principles of behaviour or practice 
Legislation Making or changing laws 
Environmental/social 
planning 
Designing and/or controlling the physical or social environment 
Service provision Delivering a service 
 
Table 4.2 Intervention function and policy category definitions from the BCW 
Once intervention functions and policy categories have been selected, the final step in intervention 
design is to step outside the wheel and identify specific behaviour change techniques and modes of 
delivery that are likely to be effective and that can be linked back to psychological theory. The BCW 
guide (Michie, Atkins & West, 2014) provides advice on how to do this. This linking of theory with 
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intervention design is consistent with the advice given in the MRC guidance on the development and 
evaluation of complex interventions (Campbell et al., 2000; Craig et al., 2008).  
The COM-B model has been applied successfully in a number of contexts (Alexander, Brijnath & 
Mazza 2014; Jackson et al., 2014) but not yet in audiology. 
The developers of the behaviour change wheel propose three stages in the behaviour change 
intervention design process. First, intervention designers should understand the behaviour through 
a process where the behaviour of interest is defined in behavioural terms (who, what, where, how 
and when does or should the behaviour occur), a specific target behaviour is selected and specified 
and an assessment of barriers and facilitators to change is carried out. This is done by identifying 
what needs to change in terms of capability, opportunity and motivation using the COM-B model. 
Second, designers use the middle and outer wheels to identify intervention functions and policy 
categories that are applicable in theory and in context. Finally, intervention content and 
implementation options are guided by theory or relevant literature on which specific behaviour 
change techniques and modes of delivery are consistent with the identified intervention function 
and policy categories. The second and third stages thus provide a link between the behaviour and 
the interventions that might be needed to change it. This process is being used to develop 
interventions in the context of other LTCs (e.g. Sinnott et al., 2015). 
In summary, the COM-B model provides a link to behavioural theory to understand patient and 
clinician behaviour in the context of chronic care and specifically hearing health care as 
recommended in the MRC framework. The BCW gives a process for systematic development of a 
behaviour change intervention.  
4.6 Conceptualising hearing aid use as a system of behaviours 
Preceding chapters have established hearing aid use by adults with acquired hearing loss as a 
behaviour that determines outcome. The behavioural problem in this context is that some people do 
not wear the hearing aid(s) after it has been fitted. Thus the first stage of the BCW process, to define 
the problem in behavioural terms, has been fulfilled. The next step is to select a target behaviour for 
intervention development.  
A person does not come to be a successful hearing aid user on their own. The literature on 
adherence and frameworks such as the Chronic Care Model suggest that patient behaviour occurs in, 
and is influenced by, the behaviour of people they interact with and the wider system they operate 
within. Thus a conceptual map of hearing aid use can be developed as shown in figure 4.5. 
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Figure 4.5 Conceptual map of actors within the behavioural system of hearing aid use 
In this figure, the relative proximity of each circle to the person with the hearing loss indicates how 
strong their influence on the behaviour of hearing aid use might be. All of these individuals or 
organisations serve to influence the capability, opportunity and motivation of the person with the 
hearing loss to perform the behaviour of using their hearing aid. They do this through their own 
component behaviours as shown in figure 4.6. 
 
 
Person with 
hearing loss 
Family, friends 
and 
communication 
partners 
Audiologist 
Health care 
system 
Hearing aid 
manufacturers 
Voluntary 
organisations 
Societal context and culture 
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Figure 4.6 Component behaviours relevant to hearing aid use 
On this diagram, reported reasons for non-use have been transformed into component behaviours, 
each of which might contribute to successful hearing aid use on the part of the person in the centre. 
This has been supplemented with additional potentially relevant links informed by psychological 
theory using the COM-B model (Michie, Atkins & West, 2014) and PRIME theory (West, 2014). The 
individual studies cited in reviews of reasons for non-use collected data in a range of ways using 
surveys, interviews or focus groups; sometimes using closed questions and sometimes seeking open 
responses from participants (McCormack & Fortnum, 2013; Ng & Loke, 2015). However, gathering 
data using only patient feedback without using a comprehensive behavioural model to guide data 
collection and analysis risks missing potentially important determinants. For example, it is 
particularly difficult to encompass the contribution of automatic motivational processes over which 
the actor may have limited insight and so are unlikely to be volunteered during interviews that are 
not informed by psychological theory or open feedback. Using the COM-B model to supplement data 
from patient surveys and interviews allows inclusion of the full extent of the system of behaviours 
that might contribute to capability, opportunity and motivation and influence hearing aid use. The 
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component behaviours have been sited on the map proximally to the individual or organisation that 
would be in control of performing that behaviour.  
Figures 4.5 and 4.6 demonstrate the complexity inherent in many behavioural contexts, even those 
that appear simple initially. It would be impractical and unnecessary to implement and evaluate an 
intervention aimed at all these behaviours. For example, some of them may already be being 
addressed by current service provision or research. In their guide Michie, Atkins & West (2014), the 
developers of the BCW, suggest using specific criteria to identify which behaviour(s) to target. Using 
these criteria it is possible to select, in a logical way, the behaviours within the system that are likely 
to have the greatest impact (e.g. are not already addressed within current service provision but 
evidence either from theory or empirical studies suggests they might be effective), be the easiest to 
implement, have the best chance of influencing other behaviours and that will be the easiest to 
measure. The map shown in figure 4.5 suggests that audiologist behaviour and the behaviour of 
family and friends are likely to have the greatest proximal impact on patient behaviour in this 
context. The active involvement of communication partners in supporting people with hearing loss is 
thought to be an important mediator of successful hearing aid use (Ng & Loke, 2015). This is already 
the subject of previous and on-going research (Stark & Hickson, 2004; Kramer et al., 2005; Knudsen 
et al., 2010; Knudsen et al., 2012; Ekberg et al., 2015). The potential influence of health care 
professional behaviour on patient behaviour is supported by the CCM and there is some evidence 
consistent with that model in this context although there are important gaps in the evidence base 
(discussed in chapter 3). Thus far, this research has identified the provision of self-management 
support at the interface between patient and clinician as an area likely to have impact in this 
context, particularly support that encourages people with hearing loss to become involved in 
managing their own hearing health. Previous research into patient experiences of auditory 
rehabilitation suggests these types of SMS may not be integrated into routine clinical practice 
(Laplante-Levesque, Hickson & Worrall, 2010b, Laplante-Levesque et al., 2012; Kelly et al., 2013). 
Furthermore, Humes & Krull (2012) call for the links between clinical behaviour and patient 
behaviour and outcome to be more clearly defined in the context of hearing health care. 
Audiologists are already subject to ongoing training and continuous professional development. 
Integrating the implementation of an intervention developed by this research into existing training 
regimes should be relatively straightforward. The influence that audiologist behaviour has on other 
related behaviours in the system is unknown as is how easy it might be to measure audiologist 
behaviour. Thus this area represents an appropriate target for further research. 
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Having identified the behavioural problem and selected audiologist provision of self-management 
support as a potential target behaviour for intervention development, the remaining chapters of this 
thesis progress through the stages of the BCW culminating in an intervention design that aims to 
address the problem of hearing aid non-use in adults with acquired hearing loss. 
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5 Consensus process 
Chapter 2 placed hearing loss in the context of long term conditions and highlighted that using a 
hearing aid can ameliorate some of the potential negative consequences of hearing loss. Thus far, 
this thesis has argued that providing self-management support might promote higher rates of 
hearing aid use. The systematic review detailed in chapter 3 suggested that there is some evidence 
that providing some forms of self-management support (SMS) can improve some outcomes for 
adults who use hearing aids, at least in the short term (Barker et al., 2014). However, there is 
insufficient evidence to show which types of SMS are the most effective at promoting patient 
behaviour change or improving clinical outcomes. In particular, there is a lack of evidence about self-
management support interventions that actively involve patients in their own care.  
This chapter describes the method, results and conclusions of a Delphi review of stakeholders in 
hearing health care which sought to gather opinion and assess consensus amongst stakeholders in 
adult auditory rehabilitation on which clinical behaviours might support self-management, as a step 
in intervention development to fill gaps in the evidence base. 
5.1 Background 
5.1.1 The importance of involvement  
The systematic review in chapter 3 shows that the range of self-management support interventions 
that have been tested in adult auditory rehabilitation is relatively limited with little or no research on 
interventions that actively involve the patient in managing their own hearing health. The 5As model 
of health behaviour change (Whitlock et al., 2002; Glasgow et al., 2003), introduced in section 2.6.1, 
provides one platform from which to explore the different levels and components of a self-
management support intervention and how they are connected. Evidence suggests that 
individualised, patient-centred collaborative care processes and high levels of patient activation are 
associated with improved clinical outcomes and behaviour changes such as following an agreed 
management plan (Mead & Bower, 2000; Hibbard et al., 2007; Mosen et al., 2007). 
Just as the evidence suggests that individuals who are more involved in their own care are more 
likely to change their behaviour, there is also evidence that clinicians who agree with and are 
involved in the development of interventions are more likely to change their behaviour and adopt 
them (Cornwall & Jewkes, 1995; Bero et al., 1998; Israel et al., 1998; Fleuren, Wiefferink & 
Paulussen, 2004; Greenhalgh et al., 2004; Lin et al., 2005; Glasgow & Emmons, 2007). If collaborative 
processes are to be tested in the context of adult auditory rehabilitation, it is important to establish 
the degree of agreement regarding their use amongst stakeholders. Consistent with frameworks 
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such as the Chronic Care Model (Bodenheimer, Wagner & Grumbach, 2002a; Bodenheimer, Wagner 
& Grumbach, 2002b) and the behavioural map developed in the next chapter, stakeholders will 
include individuals who are potentially subject to these processes (people with hearing loss) and 
those designing and implementing process change (clinicians, researchers and policy makers). 
5.1.2 Assessing consensus 
Many techniques for assessing consensus exist including focus groups and nominal groups (see Fink 
et al. (1984) for an overview). A Delphi review process was selected for this study for the reasons 
outlined in section 4.2.  
5.2 Method 
5.2.1 Participants 
Delphi panels vary in size from 10 to 60 (Hasson, Keeney & McKenna, 2000). Larger numbers are 
recommended for heterogeneous groups such as the panel in this study. Larger groups also tend to 
produce more reliable aggregate judgements. However, beyond group sizes of 20 to 25, there are 
only minimal improvements in reliability and it becomes more difficult to carry out a full analysis 
especially if the first round involves qualitative data (Hogarth, 1978; Hasson, Keeney & McKenna, 
2000). The aim in this study was to recruit 25-30 panel members. The panel for this review consisted 
of ‘informed individuals’; a common practice in Delphi reviews (McKenna, 1994). Using purposive 
sampling, the aim was to include a range of stakeholders in adult auditory rehabilitation. Hence 
potential participants were approached who had:  
 a range of experience including individuals with hearing loss, individuals working for 
voluntary sector organisations that represent people with hearing loss, clinicians currently 
providing hearing health care and researchers with an interest in adult auditory 
rehabilitation;  
 a range of professional backgrounds including those working in academic, private and public 
health settings;  
 a range of locations including the US, UK and Canada.  
Potential UK participants were identified using professional links established by the researcher over 
a twenty year career in audiology. Participants who were not known personally by the researcher 
were selected on the basis of their strong publication or clinical record in the field of adult auditory 
rehabilitation. Potential participants were approached by email except the two with hearing loss 
111 
 
were approached in person at two sites, one in north and one in the south of England. Both were 
experienced NHS hearing aid users. A third panel member with a hearing loss, who was also a 
private hearing aid dispenser, wore private hearing aids and was approached by email. All 
participants needed to be able to read and write English and have access to the internet. There were 
no other specific inclusion criteria. All participants were provided with written information regarding 
the research question, the Delphi process and timetable. Participation was voluntary and 
participants were free to withdraw at any time.   
Of the 29 potential panel members originally approached, one head of service and one researcher 
could not be contacted. A second researcher and a voluntary sector representative declined due to 
being unavailable for some of the study period, although the latter nominated a replacement. This 
left a panel of 26 members who were willing and able to take part. The composition of the panel is 
shown in table 5.1. 
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Head of service 2 Audiology clinicians with over 10 years’  experience 
managing audiology departments 
Public health representative 1 Public health consultant with clinical experience in 
audiology 
Private hearing aid dispenser 3 Private hearing aid dispensers with over 10 years 
clinical experience, one of whom was also an 
experienced hearing aid user 
Researcher  8 Researchers with a special interest and publication 
record in adult auditory rehabilitation 
Voluntary sector 3 Representatives from voluntary sector organisations 
representing people with hearing loss 
Hearing therapist 1 With over 10 years clinical experience in adult 
auditory rehabilitation 
Audiologist 5 Audiologists working currently with adults with 
hearing loss 
People with hearing loss 2 People with hearing loss. Both were hearing aid 
users over the age of 65 with over 5 years of hearing 
aid experience 
Primary care physician 1 GP with experience in referring people with hearing 
loss for rehabilitation 
Total 26  
 
Table 5.1. Composition of Delphi review panel 
5.2.2 Data collection 
This Delphi review used an online format (Hasson, Keeney & McKenna, 2000) in three rounds. The 
first round asked for open text responses to five questions relating to living well with hearing loss 
and the processes that support it. See appendix N for the participant information letter for this study 
and appendix O for the first round questions. The responses were used to develop statements, using 
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thematic analysis (Boyatzis, 1998). Participants were asked to rate their level of agreement with 
these statements in subsequent rounds; individually (round two) and then after seeing the panel’s 
collated responses (round three).  
The feasibility of using an online form was successfully tested in a short trial where a draft of the first 
round questionnaire was sent to four people not participating in the main study. In the main study, 
Google forms were used for the first round data collection. Survey Monkey was used to construct 
forms in rounds two and three. Round one questions were posted online in May 2013. Participants 
had two weeks to submit their responses and then data analysis was conducted over the subsequent 
two weeks. All panel members were contacted with a standard follow-up reminder email prior to 
the end of the two week period. Rounds two and three followed a similar four week cycle. Data 
collection was completed by mid-July 2013. A minimum 70% response rate for each round is 
considered acceptable for Delphi reviews (Sumsion, 1998) and was the target for each round in this 
study. 
Panellists were asked five open questions in round one: 
1. Living well can be described as living the best life possible under the circumstances. Please 
describe in as much detail as you can what you think it means to 'live well' with a hearing 
loss 
2. How do you think we should measure whether someone is living well with their hearing loss? 
Please give as many ideas as you can 
3. Bearing 'living well' in mind, what are the important processes or steps that need to happen 
during a hearing assessment appointment when someone is attending an audiology 
appointment for the first time? 
4. Again, bearing your previous responses in mind, what are the important processes or steps 
that need to happen during a subsequent visit such as a hearing aid fitting appointment? 
5. How could you measure whether these processes have happened/are happening? 
Although the first question may seem most relevant to those individuals with a hearing loss, it was 
important to establish whether the panel as a whole had a common perception of what living well 
might mean in this context before going on to ask what processes might support it. The second 
question addressed the acknowledged lack of consensus on clinical outcome measurement in adult 
auditory rehabilitation as discussed in chapters 2 and 4. Questions three and four addressed clinical 
behaviour in appointments where there might be opportunities to provide SMS. If particular clinical 
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behaviours are shown to be effective it will be necessary to build acceptable mechanisms for 
measuring whether they are happening into routine clinical practice. Panel opinion was sought on 
this issue in question five.  
Following standard Delphi practice, open responses to round one were used to generate statements 
with which the panel were asked to rate in terms of agreement or importance in subsequent rounds. 
Hence, the aim of round one was to generate statements/opinions, the aim of round two was to 
gauge individual agreement or disagreement with these statements and the aim of round three was 
to gauge individual agreement or disagreement with the statements in the light of collated panel 
responses (Hasson, Keeney & McKenna, 2000). 
5.2.3 Data analysis 
Panel members ‘open text’ answers to each question were imported into NVivo 10 and subjected to 
a qualitative analysis (Boyatzis, 1998). Sections of text were grouped into themes as they emerged 
from the data, with the exception of question three where the ‘5As’ model was used as a framework 
for the analysis. Within themes, statements were generated relating to each question using 
contributors’ original wording wherever possible. Coding was carried out by one researcher (FB), 
experienced in qualitative analysis and checked by a second researcher (LE), an experienced 
audiologist, who had previously participated in the systematic review detailed in chapter 3. 
Disagreements were resolved by discussion and coding amended where necessary. In rounds two 
and three, the panel were asked to rate each statement in terms of agreement or importance on a 
9-point Likert scale, where 1 = ‘I do not agree at all’ and 9 = ‘I agree completely’. The results were 
collated and fed back to the panel prior to the third round so that they could rate the same 
statements again in the light of the panel responses as a whole. This is standard procedure in Delphi 
reviews (Hasson, Keeney & McKenna, 2000; Shekelle, 2004).  
Results from rounds two and three were analysed using criteria adapted from the RAND 
Appropriateness Method (Fitch et al., 2001; Campbell et al., 2011; Avery et al., 2011). Although not 
without its critics, this method of rating consensus has been used and validated in a wide range of 
clinical settings (see Shekelle (2004) for a summary and discussion). Consensus was considered to 
have been reached if 80% of responses lay within the same 3-point grouping (1-3, 4-6 or 7-9) as the 
median as shown in Figure 5.1.  
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                 Consensus                                      Equivocal                                  No consensus 
        Strong disagreement 
        Moderate agreement 
          Strong agreement 
Figure 5.1 Judging consensus using the RAND appropriateness method 
Using this method, consensus within a round is assessed. Panellists may choose to change their 
responses in later rounds once they have seen how the panel as a whole responded. In this way, the 
aim is to gauge the collective opinion of the panel, not compare individual opinions (Fink et al., 1984; 
Hasson, Keeney & McKenna, 2000). Feedback on the panel’s collective responses was given between 
round two and three in graphical form showing the number of responses on the scale from 1 ‘I do 
not agree at all’ to 9 ‘I agree completely’, as shown in Figure 5.2: 
 
Figure 5.2 An example of one of the collated responses under the question relating to what the 
panel felt it meant to live well with a hearing loss. 
Panellists were also invited to contribute open comments in each round. Minor amendments were 
made to some of the statements based on these comments, where clarification was requested. In 
seeking clarification, the original first round text was reviewed to see if additional comments or 
context helped to clarify what the participant had meant by their original statement. Where this was 
not available, the statement was left unchanged to minimise the risk of imposing the researcher’s 
opinion or judgement on the statements.  
 
Please rate how much you agree or diagree with the following statements.
1 2 3 4 5 6 7 8 9
You have accepted that you have a hearing loss and are psychologically comfortable with it 0 0 0 0 0 2 0 7 13
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5.3 Results 
The Delphi review was conducted from March 2013 to September 2013. The results were presented 
for discussion at a symposium at the British Society of Audiology annual conference in September 
2013. Figure 5.3 shows the timetable for the different project phases. In the event, consensus was 
achieved after round three and a fourth round was not necessary. This allowed additional time for 
data analysis. 
 
Figure 5.3 Gantt chart showing timetable for the project phases 
The response rates for each round were 96%, 85% and 77%. The following sections detail the results 
for each question in turn. 
5.3.1 Q1 Living well can be described as living the best life possible under the circumstances. 
Please describe in as much detail as you can what you think it means to 'live well' with a hearing loss 
Round one generated 23 statements, grouped under four themes, relating to what living well might 
mean in the context of hearing loss as shown in table 5.2. In later rounds, approximately a quarter of 
the responding panellists used the open comments to feedback that they felt that a definition of 
living well would be specific to each individual. Despite this, the panel were able to reach consensus 
on 14 (61%) of the statements relating to living well with a hearing loss as shown in table 5.2. 
Statements with which the panel strongly agreed are shown in bold and italics. Moderate agreement 
is shown in standard font. Strong disagreement was not expressed for any statement. 
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Table 5.2 Statements relating to Q1 ‘Living well can be described as living the best life possible under 
the circumstances. Please describe in as much detail as you can what you think it means to 'live well' 
with a hearing loss’ 
5.3.2 Q2 How do you think we should measure whether someone is living well with their hearing 
loss? 
Round one responses generated 11 statements relating to how it might be possible to measure 
whether someone is living well with their hearing loss and five statements relating to factors that 
might mediate the success of measuring whether someone is living well. Consensus was reached on 
nine (56%) of these statements, as shown in table 5.3. 
 
Q1 STATEMENTS ON WHICH CONSENSUS WAS REACHED STATEMENTS ON WHICH CONSENSUS WAS NOT REACHED
Feelings/emotions You have accepted your hearing loss and are 
psychologically comfortable with it
You are confident in yourself
You are not isolated because of your hearing loss You are not unduly stressed by your hearing loss
You are confident in managing your hearing loss
Thoughts/cognitions You understand the impact of your hearing loss You understand your hearing loss
You see the need for change in order that you might live 
better with your hearing loss
Behaviours You have the skills to make such changes You can live a normal life as if you did not have a hearing 
loss
You are able to communicate effectively Your activities are not limited and your participation is not 
restricted by your hearing loss
Your hearing loss does not get in the way of achieving 
what you want to achieve
You are able to use the hearing aid controls that are relevant 
to your needs
You are able to understand what is going on around you
You are able to look after your hearing aid (with support 
if necessary
Things outside your 
control
You have access to professional support You have access to support from family
You have access to support from friends You have access to support from the wider community
The hearing aid is comfortable in your ear You are safe from harm
Sounds are not uncomfortably loud
Q2 STATEMENTS ON WHICH CONSENSUS WAS REACHED STATEMENTS ON WHICH CONSENSUS WAS NOT REACHED
Measuring outcome Clinicians should measure living well against a personal 
definition of what it means to the individual with the 
hearing loss
Clinicians should measure the impact of the hearing loss 
outside the immediate family by asking friends and/or 
colleagues for feedback
Clinicians should use calibrated self-report measures Clinicians should use diary measures so that the person with 
the hearing loss can record daily experiences
For hearing aid users, clinicians should measure the 
amount of hearing aid use relative to individual need
For hearing aid users, clinicians should use objective 
measures such as real ear measurement
Health services should measure signposting to other 
providers (for example lip reading classes, wax removal 
services, hearing therapy)
Health services should measure the uptake of additional 
services
Health services should monitor social outcomes Health services should compare the number of hearing aids 
prescribed to the number of aids in use
Health services should monitor economic outcomes
Mediating factors in 
being able to measure 
outcome
The level of trust between the clinician and the person 
with the hearing loss
Having more time
The questioning and listening skills of the clinician Having access to prompts or guides to help discussion
Better training for clinicians
118 
 
Table 5.3 Statements relating to ‘How do you think we should measure whether someone is living 
well with their hearing loss?’ 
5.3.3 Q3 and Q4 Bearing 'living well' in mind, what are the important processes or steps that need 
to happen during a hearing assessment appointment when someone is attending an audiology 
appointment for the first time or during a subsequent visit?  
Responses to these questions were grouped into three themes relating to: clinical behaviours; 
factors mediating the delivery of successful SMS; clinical skills necessary to deliver SMS. Clinical 
behaviours were then further grouped according to the ‘5As’ model of SMS; assess, advise, agree, 
assist and arrange as shown in table 5.4. 
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Table 5.4 Statements relating to clinical behaviours that the panel agreed might support living well 
with hearing loss. 
During appointment(s) STATEMENTS ON WHICH CONSENSUS WAS REACHED STATEMENTS ON WHICH CONSENSUS WAS NOT REACHED
Assess Discuss problems caused by the hearing loss Test fitting using speech in noise testing
Find out what the person with hearing loss' 
expectations are for rehab
Assess the personal traits if the person with hearing loss 
such as personality
Check understanding
Let the person tell their story
Perform a validated hearing test
Assess acceptance of hearing loss
Discuss the impact of any difficulties
Take into account individual preferences in the fitting 
process
Test hearing aids using real ear measurements
Ensure physical comfort
Practice handling the aid
Invite questions
Assess the person's ability and confidence to solve 
problems
Advise Set an agenda for the appointment
Help set realistic expectations
Give an explanation of test results
Provide information on treatment options
Provide information on ongoing support
Clarify roles of the patient and clinician in the 
rehabilitation process
Provide information on handling the hearing aid and 
controls
Provide information on maintenance of the hearing 
aid
Discuss access to alternative or additional devices or 
rehabilitation
Agree Involve communication partners
Make joint decisions
Give people choices
Ensure the person with the hearing loss is the leader 
in any decision making
Discuss goals of rehabilitation
Arrange Make onward referrals as necessary
Plan management
Update documentation on management
Update documentation on progress towards goals
Assist Assess any barriers to the rehabilitation process
Discuss what to do about any problems
Prior to appointment Give clear information about actions such as wax 
removal which need to be completed prior to the 
appointment
Hearing screening
Prompt referral for assessment Prepare equipment
Give clear information about the timing and location 
of the appointment
Give clear information about what will happen 
during the appointment
There should be encouragement for significant others 
to attend
Post appointment Provision of a timely appointment for the next visit
Give details of what to expect at the next 
appointment
Arrangements are made for follow up
Give details of how to contact the department in 
future
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Round one produced five statements relating to factors that might mediate the delivery of 
successful SMS as shown in Table 5.5. However, the panel only reached consensus on one 
statement.  The open comments indicated that panellists felt that the efficient use of time, rather 
than more time per se, was important and that better training of all clinicians involved in 
rehabilitation and tinnitus would be more helpful than a subgroup of more specialist staff.  
 
Table 5.5 Statements relating to factors mediating the delivery of SMS 
Finally, when detailing their open responses to questions three and four in round one, panellists 
frequently mentioned the clinical skills they felt were necessary to deliver SMS before, during or 
after appointments. There was clear agreement with all 16 statements listed in table 5.6. 
 
Table 5.6 Statements relating to the clinical skills that might support self-management. 
5.3.4 Q5 How could you measure whether these processes have happened/are happening? 
Round one generated ideas for measuring clinical processes that might support living well and the 
type of guideline or target that should be used to measure process as shown in table 5.7.  
Q3/4 STATEMENTS ON WHICH CONSENSUS WAS REACHED STATEMENTS ON WHICH CONSENSUS WAS NOT REACHED
Factors mediating the success of 
the delivery of self-management 
support
A better understanding of the impact of other health 
problems such as sight loss on the management of 
hearing loss
More time for appointments
Staff trained to remove wax
More staff with a special interest in rehabilitation
More clinicians trained to help people with tinnitus
CLINICAL SKILLS NEEDED TO HELP SOMEONE LIVE WELL
The ability to ask open ended questions
The ability to ask probing questions to ensure the 
person with the hearing loss has understood
To not use jargon
Be clean
Be a good listener
Be open to the physical, biological story of the hearing 
loss
Be open to the emotional story of the hearing loss
Be open to the social story of the hearing loss
Be deaf aware
Promote self-advocacy
Show sensitivity to individual needs
Encourage the person with the hearing loss to be 
truthful
Be able to reflect on their own skills as clinicians
The ability to develop a therapeutic relationship
Be professional
Provide patient-centred care
121 
 
 
Table 5.7 Statements relating to the measurement of process 
5.3.5 Symposium feedback 
The results of this review were presented and discussed at a symposium of the British Society of 
Audiology Professional Practice Committee in September 2013. The audience was composed of 
people with hearing loss and those who represent them from third sector organisations, 
audiologists, hearing aid dispensers and researchers. Some of the audience had contributed to the 
review but the majority had not. Also presenting at the symposium where speakers from the British 
Academy of Audiology, Hearing Link and Action on Hearing Loss. The results of the Delphi review 
were broadly consistent with the conclusions of other research such as the survey conducted by 
Hearing Link which involved asking 200 participants with hearing loss what their expectations were 
of audiology services. Survey participants expected audiologists to have a similar set of clinical skills 
and attributes as those listed in table 5.6. They recognised a tension between the need to measure 
outcome in terms of whether services had met their needs with measuring process in terms of 
clinical behaviour. Survey participants expected to be involved in their own care and felt positively 
towards professionals who were able to collaborate with them effectively. There was recognition 
that this did not happen enough amongst the survey participants and the audience at the 
symposium that this did not happen enough. Other discussions centred round whether measuring 
process was the same as measuring quality in terms of service evaluation. 
5.4 Discussion 
This Delphi review aimed to gather opinion and assess consensus amongst stakeholders in auditory 
rehabilitation on what processes might support self-management and help someone live well with a 
Q5 STATEMENTS ON WHICH CONSENSUS WAS REACHED STATEMENTS ON WHICH CONSENSUS WAS NOT REACHED
How to measure process The processes that took place can be monitored by 
measuring patient satisfaction
The person with the hearing loss attending the 
appointment should be asked what processes took place
Peer review should be used to monitor which processes 
take place. This means that periodically another clinician 
should sit in on the appointment and record what has 
taken place.
Appointments should be recorded
Information on what has taken place can be extracted 
from the patient record. Commonly now this is an 
electronic patient record. This should be used to record 
what has taken place.
Clinicians should be asked to remember what processes 
went on
The clinician should fill in a tick box form to document 
which processes have taken place
What to measure process against Clinics should develop protocols based on evidence of 
which processes support living well. What takes place 
during an appointment should be compared to protocols 
like these.
Validated tools for measuring something about the 
quality of what goes on during an appointment exist (for 
example the Calgary Cambridge evaluation tool). What 
takes place during an appointment should be compared 
with a tool such as this.
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hearing loss. Stakeholders were asked to consider what living well means in terms of the behaviour 
of individuals with a hearing loss and what health care professional behaviours might support it.  
The results show that it was possible for this panel to reach consensus on a majority of aspects of 
what it might mean to live well with a hearing loss. However, this needs to be balanced against the 
consensus that measurement against individual needs and goals is important when assessing 
whether someone is living well. The consensus obtained suggests there might be cognitive, 
emotional and behavioural markers for living well with hearing loss. This might provide a way of 
measuring determinants of clinical outcome across a population as well as individually.  
Consensus was not reached on whether living well means behaving in a way that is unrestricted by 
the hearing loss. Some panellists responded that, in order to live well, people with a hearing loss 
might expect their lives to return to normal. Others responded that it was unrealistic to expect the 
hearing loss to impose no limitations and that it was the success of coping strategies that defined 
whether someone was living well. Due to the anonymous nature of the Delphi process and the equal 
weight placed on each individual response, it is not possible to determine whether the differing 
views were held by different groups of panel members e.g. individuals with hearing loss versus those 
with normal hearing. However, the results show that there is a debate to be had amongst 
stakeholders about whether the purpose of rehabilitation should be to remove or reduce any 
restrictions imposed by the hearing loss or to help individuals manage any restrictions effectively. 
This debate might reflect differences in outcome expectations and impact on decisions about 
outcome measurement e.g. living well versus quality of life. 
The final theme emerging from question one responses contained statements relating to 
circumstances or behaviours outside the direct control of the person with the hearing loss. This 
emphasises that the ability of an individual to live well is likely to be impacted by the wider world 
around them with whom they interact. This includes social support on which there is a relatively 
wide body of literature (e.g. Hickson et al., 2014) but also support provided by the health care 
system; an under-researched area (Laplante-Levesque, Hickson & Worrall, 2012b) to which this 
research hopes to contribute. 
The panel responses on measuring living well indicated the need for further discussion around how 
quality or success could or should be monitored across a population and individually. 
There was strong agreement regarding processes that might support living well and the clinical skills 
needed to deliver them. Indeed, two panellists reported that they assumed that everyone would 
produce the same list of processes. However, no single participant in round one covered all of the 
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statements that the panel produced and subsequently agreed, suggesting that there was additional 
value in canvassing a heterogeneous group. The list of clinical processes covered the range of 
behaviours described in the ‘5As’ model indicating agreement that both informing (advise) and 
involving behaviours (assess, agree, arrange and assist) might be important when providing SMS. 
Although the agreement regarding behaviour was strong, there was a wider spread of opinion 
regarding how the behaviour should be monitored. Since fidelity to an intervention is an important 
determinant of outcome (Grol & Grimshaw, 1999; Sabatâe, 2003; Kennedy et al., 2013; Sun & 
Guyatt, 2013), monitoring fidelity will be important in any future study aiming to evaluate the 
effectiveness of a particular intervention. If monitoring is to remain in place long term, it will need to 
be integrated into the clinical work flow and be time efficient. There was consensus regarding three 
monitoring methods; peer review, measuring patient satisfaction and extracting data from medical 
records. These methods would benefit from further research into their practicality and effectiveness 
for the purposes of monitoring, reinforcing and rewarding clinical behaviours that are shown to be 
effective at improving clinical outcomes for patients.  
5.4.1 Strengths and limitations 
Using consensus to identify targets for potential behaviour change interventions is consistent with 
the Medical Research Council framework for developing complex interventions (Campbell et al., 
2000). The use of a Delphi review allowed a varied group of stakeholders in hearing health care to 
reach consensus on some aspects of SMS and living well. It allowed panel members equal 
opportunity to express their views and allowed those with and without hearing loss equivalent 
access to the process. However, the online format of this review did require that participants have 
access to the internet. Methodologically, critics have raised concerns that the reliability of results is 
highly dependent on panel selection (Sackman, 1975). The panel in this study was purposively 
sampled to allow inclusion of a wide range of stakeholders with different levels of experience and is 
common practice when using Delphi methodology. However, sampling in this way carries a high risk 
of potential bias in the panel sample, especially where many of the panel members were known 
professionally by the researcher. In the present study, for example, only three people with hearing 
loss were included. In addition, all panel members were drawn from health care settings in the 
developed world (UK, US and Canada). It is possible that different responses might have been gained 
from a panel composed entirely of people with hearing loss or with the inclusion of participants from 
less-developed health economies. The results of a relatively large survey of audlts with hearing loss 
carried out by Hearing Link (presented in September 2013) were consistent with the results of this 
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review. However further qualitative research would help elucidate whether significant differences 
exist between different groups of stakeholders.  
Despite pilot testing, three panel members experienced problems accessing the forms online. This 
was resolved by email and, for rounds two and three, using paper and pencil format. This meant that 
complete anonymity was not maintained in these rounds. However, as these rounds involved more 
quantitative methods, it is unlikely to have had a significant effect on the results. 
While this review did identify a number of clinical processes that might support self-management 
including those that promote active involvement of the patient in their own care, this does not imply 
clinical efficacy. However, it does provide a rationale for investigating these processes and clinical 
behaviours further. 
5.4.2 Implications 
The results of this study could inform discussion and research on whether behavioural markers 
associated with ‘living well’ could, or should be, used as an outcome measure and how they might 
relate to commonly-used outcomes (e.g benefit, handicap, satisfaction, quality of life) and 
behavioural determinants of outcome (e.g. adherence).  
The comprehensive list of self-management support processes produced by the panel provides a 
template of potential target clinical behaviours for intervention design. It provides a rationale for the 
development and evaluation of interventions based on increasing the use of ‘involving’ processes. 
These types of process have been relatively less represented in the evidence-base to date as 
discussed in chapter 3, despite being associated with the greatest improvements in outcome (Mead 
& Bower, 2000; Hibbard et al., 2007; Mosen et al., 2007).  
Although there was agreement about the potential importance of certain clinical skills in supporting 
living well, only a few of the statements constituted clearly defined behaviours. For example, being 
professional was identified as an important skill but further work is needed to define what this 
means in behavioural terms i.e. how does a ‘professional’ clinician behave differently from a ‘non-
professional’ one? Such clear behavioural specification is helpful for intervention development and 
evaluation (Michie, Atkins & West, 2014).  
In addition, it would be beneficial to review and extend the options available for measuring process 
outcomes e.g. clinical behaviour, so that monitoring is as unobtrusive and efficient but as effective 
as possible.  
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5.5 Chapter summary 
Adults with acquired hearing loss all self-manage their condition. Their contacts with hearing health 
care professionals can and should facilitate this ongoing self-management. The results of this Delphi 
review suggest that there is consensus amongst stakeholders about what some of the markers of 
successful self-management are. In addition, there is consensus about clinical behaviours that can 
support living well with hearing loss, including those that go beyond assessment and advice to 
involve the patient in managing their own health, although further work is needed to specify these 
skills in clear behavioural terms.  
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6 Behaviour change techniques employed by audiologists in hearing aid fittings  
Previous chapters have established self-management support, and particularly behaviours that 
encourage the active involvement of people with hearing loss in their own care, as potentially 
important in changing behaviour and improving outcome in the context of hearing health care. 
There is agreement that such behaviours should be part of the routine care process as discussed in 
chapter 5. The conceptual map of behaviours developed in chapter 4 highlights specific candidate 
behaviours that might be relevant to addressing the problem of sub-optimal hearing aid use. In the 
next stage of intervention development it is important to establish which behaviours are already 
occurring and where there might be gaps that could be exploited in intervention design. Since the 
focus is on using a hearing aid once it has been fitted, the focus of this research is on what happens 
at the level of the interaction between audiologist and patient at the hearing aid fitting. While 
behaviours that take place prior to or after the fitting may contribute to subsequent use, what 
happens during the fitting itself may play a critical role in mediating that use. This is an area that has 
received relatively little attention in the literature to date (Knudsen et al., 2010). 
This chapter presents the method, results and conclusions of a qualitative study of audiologist 
behaviour in adult hearing aid fittings. The study aimed to identify what behaviour change 
techniques are being used in hearing aid fittings to promote hearing aid use. This information was 
then used to select and specify target behaviours for an intervention to improve hearing aid use. 
6.1 Methods 
Audiology services were sampled from a comprehensive list of 127 NHS audiology departments in 
England. An alphabetical list of trusts and services was compiled and numbered in sequence. The 
random number generator function on Microsoft Excel was used to generate random numbers to 
select departments to approach. The list was compiled by combining data from the British Academy 
of Audiology, voluntary groups working on behalf of people with hearing loss and the Department of 
Health. The aim was to include a randomly sampled set of 5 English NHS audiology services in this 
study. Departments were contacted initially by email with a follow up phone call and then a face-to-
face meeting if needed. In the event that a department declined to participate then another 
department was sampled at random from the original list until 5 departments had been recruited. 
The decision to include 5 departments was a pragmatic one, balancing the need to include a 
representative sample of variation in practice with the demands of onsite data collection. Within 
each of the participating departments, two audiologists were randomly sampled to take part in data 
collection, by the head of department from a staff list by drawing names out of a hat. Audiologists 
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working autonomously in any NHS audiology department in England were eligible for inclusion. This 
included part-time staff and student audiologists who are working without direct supervision. It 
excluded student audiologists who were seeing patients but only with another member of staff 
present in a supervisory capacity. Communication with individual audiologists was primarily through 
their head of department or by email but with telephone contact if requested. Following this, 
subject to audiologist consent being obtained, a day was selected for data collection to take place. 
Patients booked in for hearing aid fittings on that day were contacted individually by phone to ask 
permission to send out a participant information sheet. All patients attending for hearing aid fitting 
who were able to read and understand the participant information and consent form were eligible 
for inclusion with no exclusion criteria by age, gender, hearing loss or type of hearing aid fitting. 
Employing non-participant observation using video (Caldwell & Atwal, 2005), a single hearing aid 
fitting consultation was recorded in the room in which the audiologist normally worked with only the 
audiologist, patient and any accompanying others present. The aim was to capture behaviour 
change techniques used to promote hearing aid use occurring within a routine fitting appointment. 
Participants were asked to carry out their normal activity during the standard 30-60 minute 
appointment. The video recorder was preset in the consultation room as unobtrusively as possible. 
The researcher was not present during video recording. The video recording of the consultation was 
used to document verbal and non-verbal clinical behaviours taking place in hearing aid fitting 
appointments. Data collection took place in April and May 2015. 
In chapter 5, the 5As model was used to differentiate between different classes of self-management 
support behaviour. At the specification stage of the behaviour change wheel process a more 
detailed description of the behaviour is needed. In this study therefore, clinician behaviour was 
classified using version one of the behaviour change technique taxonomy (BCTTv1). This taxonomy 
was introduced and used as part of the systematic review process in chapter 3. It allows the 
intervention developer to specify, using a common language, the ‘active ingredients’ of their 
intervention (Michie et al., 2013). The BCTTv1 groups 93 individual BCTs into 16 hierarchical clusters. 
Table 6.1 shows the how the clusters and BCTs are organised within the taxonomy. They are 
numerically coded for easy reference. The full list of BCTs and their definitions is available at 
www.bct-taxonomy.com. 
 
 
Cluster name Behaviour change technique name Code 
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Goals and 
planning 
Goal-setting (behaviour) 1.1 
Problem-solving 1.2 
Goal-setting (outcome) 1.3 
Action-planning 1.4 
Review behaviour goal(s) 1.5 
Discrepancy between current behaviour and goal 1.6 
Review outcome goal(s) 1.7 
Behavioural contract 1.8 
Commitment 1.9 
Feedback and 
monitoring 
Monitoring of behaviour by others without feedback 2.1 
Feedback on behaviour 2.2 
Self-monitoring of behaviour 2.3 
Self-monitoring of outcome(s) of behaviour 2.4 
Monitoring outcome(s) of behaviour by others without feedback 2.5 
Biofeedback 2.6 
Feedback on outcome(s) of behaviour 2.7 
Social support Social support (unspecified) 3.1 
Social support (practical) 3.2 
Social support (emotional) 3.3 
Shaping 
knowledge 
Instruction on how to perform a behaviour 4.1 
Information about antecedents 4.2 
Re-attribution 4.3 
Behavioural experiments 4.4 
Natural 
consequences 
Information about health consequences 5.1 
Salience of consequences 5.2 
Information about social and environmental consequences 5.3 
Monitoring of emotional consequences 5.4 
Anticipated regret 5.5 
Information about emotional consequences 5.6 
Comparison of 
behaviour 
Demonstration of the behaviour 6.1 
Social comparison 6.2 
Information about others’ approval 6.3 
Associations Prompts/cues 7.1 
Cue signalling reward 7.2 
Reduce prompts/cues 7.3 
Remove access to the reward 7.4 
Remove aversive stimulus 7.5 
Satiation 7.6 
Exposure 7.7 
Associative learning 7.8 
Repetition and 
substitution 
Behavioural practice/rehearsal 8.1 
Behavioural substitution 8.2 
Habit formation 8.3 
Habit reversal 8.4 
Overcorrection 8.5 
Generalisation of target behaviour 8.6 
Graded tasks 8.7 
Comparison of 
outcomes 
Credible source 9.1 
Pros and cons 9.2 
Comparative imagining of future outcomes 9.3 
Reward and Material incentive (behaviour) 10.1 
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threat Material reward (behaviour) 10.2 
Non-specific reward 10.3 
Social reward 10.4 
Social incentive 10.5 
Non-specific incentive 10.6 
Self-incentive 10.7 
Incentive (outcome) 10.8 
Self-reward 10.9 
Reward (outcome) 10.10 
Future punishment 10.11 
Regulation Pharmacological support 11.1 
Reduce negative emotions 11.2 
Conserving mental resources 11.3 
Paradoxical instructions 11.4 
Antecedents Restructuring the physical environment 12.1 
Restructuring the social environment 12.2 
Avoidance/reducing exposure to cues for the behaviour 12.3 
Distraction 12.4 
Adding objects to the environment 12.5 
Body changes 12.6 
Identity Identification of self as role model 13.1 
Framing/reframing 13.2 
Incompatible beliefs 13.3 
Valued self-identity 13.4 
Identity associated with changed behaviour 13.5 
Scheduled 
consequences 
Behaviour cost 14.1 
Punishment 14.2 
Remove reward 14.3 
Reward approximation 14.4 
Rewarding completion 14.5 
Situation-specific reward 14.6 
Reward incompatible 14.7 
Reward alternative behaviour 14.8 
Reduce reward frequency 14.9 
Remove punishment 14.10 
Self-belief Verbal persuasion about capability 15.1 
Mental rehearsal of successful performance 15.2 
Focus on past success 15.3 
Self-talk 15.4 
Covert learning Imaginary punishment 16.1 
Imaginary reward 16.2 
Vicarious consequences 16.3 
 
Table 6.1 The 16 clusters and 93 individual BCTs of the taxonomy (Michie et al., 2013) 
Behaviour taking place was compared with the range of behaviours identified in chapter 4. Any gaps 
identified were then be used to develop a specification of who needs to do what differently, how 
and when, consistent with the behaviour change wheel guidance (Michie, Atkins & West, 2014). 
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6.1.1 Ethical issues 
Formal consent was required from individual audiologists and also the patients that they were 
seeing. Audiologists were approached and written consent sought by the head of department at 
least 1 week prior to data collection. A participant information sheet for patients was sent out at 
least 1 week prior to their appointment by post or email by local department admin staff. Patient 
consent was obtained immediately prior to their appointment by the researcher. Participants and 
patients were advised of their right to decline participation, and to withdraw at any time without 
giving reasons. Separate participant information sheets and consent forms were developed for 
individual audiologists and patients. See appendix P for participant information sheets and consent 
forms. 
All of the information obtained was anonymised. Data was stored securely in accordance with the 
Data Protection Act 1998 and in line with University of Surrey guidelines on data storage for research 
purposes. 
The study received NHS ethical approval from NRES committee Yorkshire and the Humber – Leeds 
West and from the University of Surrey Ethics Committee (REC reference 14/YH/1252).  
6.1.2 Data analysis 
The video recordings were transcribed in a two-stage process to minimise errors. The recordings 
were transcribed and then reviewed again to allow correction of any errors. Two researchers (FB and 
EM; both experienced audiologists) had access to the anonymised transcripts to allow independent 
coding and subsequent qualitative analysis of consistency. The BCTTv1 was used as a coding 
framework for a deductive thematic analysis (Boyatzis, 1998). Thematic analysis is a widely used 
qualitative data analysis method the purpose of which is to identify patterns within a set of data 
(Braun & Clarke 2006). The whole consultation was coded, using NVivo, to document the range of 
BCTs employed using definitions given in the BCTTv1. The transcripts were coded using the principles 
described in the BCTTv1 online training (see http://www.bct-taxonomy.com). This involved coding 
only where both reviewers agreed that a code was applicable and coding the minimum amount of 
text necessary to indicate a code. Where insufficient detail was given, the excerpt was not coded to 
avoid assumptions being made. The amount of agreement between the reviewers for the 
classification of each intervention ingredient according to the BCTT v1 was calculated using Cohen’s 
Kappa (Cohen, 1988). Differences were resolved by discussion where necessary following initial 
independent coding.  
The primary outcome was the range and nature of BCTs employed during the consultation. 
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The results of this analysis where presented and discussed at a workshop help as part of a four day 
course ‘Masterclass in Rehabilitation for Adults with Acquired Hearing Loss’ at University College 
London in December 2015. None of the eight participants attending the workshop had contributed 
to the observational study. Brief notes were made during the workshop using a flip chart during the 
meeting so that participants could see and contribute to what was recorded. The field notes were 
written up 24 hours later (see appendix Q). The aim was to triangulate the results of the 
observational analysis with workshop participants’ responses to assess whether the behaviours 
observed were consistent with workshop participants experience and expectations of fittings. A 
secondary aim was to assess how workshop participants felt about the target behaviours selected 
following the observational study. 
6.2 Results of thematic analysis 
Of the five departments originally approached to take part, two declined citing pressure on service 
provision as the reason. Two further departments were randomly selected; both agreed to take part. 
The five participating departments covered a wide geographical area of England. Information about 
the departments is given in table 6.2. 
Geographical region Population served Number of audiologists (wte) 
North 218,000 14 
North 600,000 12 
East 700,000 36 
South 450,000 11 
West 500,000 18 
 
Table 6.2 Information on participating departments (wte = whole time equivalent) 
 
No audiologists declined to be randomised and all ten selected audiologists and patients gave 
written consent to take part. However, one audiologist withdrew consent 10 minutes into the fitting 
and the BCT data from that fitting is therefore not included in this analysis. Subsequent discussion 
with this participant revealed that their fitting software had crashed which meant that they had to 
change their normal routine and were therefore uncomfortable about having their performance 
recorded under those circumstances. Their data and that of their patient have therefore been 
excluded from the analysis. Participant and consultation information from the remaining 
consultations is included in table 6.3. 
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 Audiologists Patients 
Gender ratio female:male 8:1 2:7 
Experience in post 18 months to 10 years plus  
AQP:non AQP services* 3:2  
New:existing hearing aid use  7:2 
Binaural:monaural fitting  4:5 
Scheduled appointment 
length 
Duration of patient contact 
Binaural = 45-60 mins 
Monaural = 30-45 mins 
Average binaural = 49 mins (range 42-54 mins) 
Average monaural = 37 mins (range 29-48 mins) 
 
Additional time spent 
preparing for consultation 
5-10 mins  
Time spent completing 
electronic patient record 
5-10 mins  
Time spent during 
consultation on real ear 
measurement 
Average binaural = 16 mins (range 11-22 mins) 
Average monaural = 9 mins (5-13 mins) 
 
* The AQP scheme was introduced as part of the National Health Service (NHS) agenda for increasing 
patient choice. In essence, AQP providers are independent providers contracted to provide specified 
services. 
 
Table 6.3 Participant and consultation information 
In very broad terms, all the fittings followed a similar format with a brief introduction followed by a 
period of setting the hearing aid(s) up, then an explanation of how the hearing aid worked followed 
by demonstration and practice of the component behaviours involved in using the hearing aid; 
looking after the hearing aid and ear mould, changing the battery, using the controls and inserting 
and removing the hearing aid from the ear. All of the consultations sampled included real ear 
measurement of the hearing aid fitting; matching the frequency response of the hearing aid to a 
target derived from the patient’s audiometric hearing test. All services provided written information 
on how to operate the hearing aid, how to insert and remove it and how to look after it. None of the 
services sampled made arrangements to review the fitting face-to-face. Four of the nine arranged a 
time to follow-up by telephone. The other five audiologists explained that the patient could contact 
the department if they were experiencing difficulties. 
The inter-rater agreement was calculated using Cohen’s Kappa (k) and found to be 0.79; a k value 
between 0.61 and 0.80 reflects ‘substantial’ agreement (Landis & Koch, 1977).  
There was a high degree of consistency amongst the consultations in terms of the profile (i.e. range 
and number) of behaviour change techniques employed. Across the five services and nine 
audiologists, 11 BCTs were employed as shown in table 6.4.  
 
133 
 
Cluster 
(theme) 
BCTTv1 
code 
BCT name Definition Total number 
of uses across 
all 
consultations 
Average 
number of 
uses within a 
fitting 
consultation 
(range) 
Goals and 
planning 
1.1 Goal-setting 
(behaviour) 
Set or agree a goal in terms of the 
behaviour to be achieved. 26 2.9 (0-5) 
1.4 Action-planning Prompt detailed planning of 
performance of the behaviour (must 
include at least one of context, 
frequency, duration and intensity).  
5 0.6 (0-1) 
Social support 3.2 Social support 
(practical) 
Advise on, arrange or provide practical 
help for performance of the behaviour. 34 3.8 (1-7) 
Shaping 
knowledge 
4.1 Instruction on how 
to perform a 
behaviour 
Advise on or agree on how to perform 
the behaviour. 
124 13.8 (5-22) 
Natural 
consequences 
5.1 Information about 
health 
consequences 
Provide information about health 
consequences of performing the 
behaviour. 37 4.1 (0-8) 
5.3 Information about 
social and 
environmental 
consequences 
Provide information about social and 
environmental consequences of 
performing the behaviour. 60 6.7 (1-11) 
5.6 Information about 
emotional 
consequences 
Provide information about emotional 
consequences of performing the 
behaviour. 1 0.1 (0-1) 
Comparison of 
behaviour 
6.1 Demonstration of 
the behaviour 
Provide an observable sample of the 
performance of the behaviour. 56 6.2 (2-11) 
Repetition 
and 
substitution 
8.1 
Behavioural 
practice or 
rehearsal 
Prompt practice or rehearsal of the 
performance of the behaviour one or 
more times in a context or at a time 
when the performance may not be 
necessary in order to increase habit and 
skill. 
45 5.0 (1-11) 
8.7 
Graded tasks 
Set easy-to-perform tasks, making them 
increasingly difficult, but achievable, 
until behaviour is performed. 
5 0.6 (0-2) 
Antecedents 12.5 Adding objects to 
the environment 
Add objects to the environment in 
order to facilitate performance of the 
behaviour. 
23 2.6 (1-4) 
 
Table 6.4 Use of BCTs across nine hearing aid fittings 
6.2.1 Goals and planning 
There are nine individual BCTs included in this cluster as shown in table 6.1. Consultations included 
some advice or instructions about hearing aid use that could be coded as ‘goal setting (behaviour)’. 
When they were set, behavioural goals for using the hearing aid were specified by the audiologist 
and were not specific, measureable, achievable, relevant or time-bound (SMART) as recommended 
by goal-setting theorists (Locke, Latham 2006). Examples of such non-specific goal-setting included: 
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 ‘wear it all the time’ – Audiologist 1 
‘pop them in first thing in the morning until last thing at night especially when you first get 
them just to get used to them’ – Audiologist 2 
‘wear it throughout the day every day’ – Audiologist 5 
‘to start with wear them for a few hours a day in a quiet situation’ – Audiologist 10 
The goal-setting for behaviour (1.1) that did take place was not collaborative and on no occasion was 
goal-setting (behaviour) linked to goal-setting (outcome). Four audiologists did refer back to 
situations where the patient had reported difficulty at a previous appointment or clarified situations 
where the patient was experiencing difficulty at the start of the fitting consultation. However, the 
difficulties were not framed as outcome goals: 
‘Now you did an assessment of your hearing and we decided to try a hearing aid in your left 
ear just to see if we could make some of those situations you talked about last time just that 
little bit easier for you.’ – Audiologist 3 
This meant that, not only were behaviour goals poorly specified, they were also not results-oriented 
which is thought to make goal-setting more effective in promoting behaviour change (Siegert & 
Levack, 2015). 
There were no examples of problem solving (1.2) or goal-setting for outcome (1.3) during the fitting 
consultations in this sample. 
Five consultations included advice detailed enough to meet the definition for action-planning (1.4) 
given in BCTTv1; detailed planning of using the hearing aid including at least one of context, 
frequency, duration or intensity (see table 1). The most detailed example was: 
‘what I would like you to do is you get up in the morning, you’ve had a wash, you’ve got 
dressed, put your hearing aid in, try and leave it there all day and then take it out before you 
go to bed’ - Audiologist 3. 
Three of the services sampled in this study were operating under AQP guidelines which mandate the 
creation of individual management plans. Individual management planning is a form of self-
management support and should include collaborative goal-setting, action-planning and problem-
solving (NHS Choices, 2012). Further questioning of the audiologists working in AQP services 
revealed that the audiologists did create what they considered to be individual management plans 
for patients in their care, usually at the first hearing assessment appointment. These plans typically 
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detailed what audiology services were going to do for the person with the hearing loss i.e. fit 
one/two hearing aids rather than providing a platform for discussion on what the patient could or 
should do to manage their hearing loss. Where they had been made, they were not revisited during 
the fitting appointment. The audiologists working in non-AQP services did not create a formal 
management plan but did document the patients reported difficulties in their electronic record at 
the hearing assessment or fitting appointment, along with details of what audiology services would 
provide to meet that need i.e. hearing aids. 
6.2.2 Social support 
Within this cluster, advice about the availability of practical social support (code 3.2) was given by all 
the audiologists. In all cases this incorporated information about how to access support services for 
servicing, battery replacement and repairs. Accessing practical support was left to the discretion the 
person with the hearing loss but audiologists advised on how to access it. Usually advice about when 
to contact support services was quite general: 
‘If you have any problems at all, let us know’ – Audiologist 10 
‘any problems at all you’ve got our number on there’ – Audiologist 1 
Or related to situations where the hearing aid might break or go wrong: 
A ‘basically it’s a clinic so if you need a new tube or your hearing aid fell apart or something 
wasn’t working’ 
P ‘Yes’ 
A ‘You’re able to come at see us at these times without an appointment’ – Audiologist 3 
 
A ‘So on these ones it’s about every six months or so, you’ll want to change the tubes. You’ve 
got two options for that. You can either use the booked appointment system over at PLACE 
or you can come to our walk-in service’ – Audiologist 4 
It was much less common for people to be given specific advice about practical support that might 
be available if they had problems using the hearing aid in daily life that were not related to how the 
hearing aid was working: 
‘We usually say give it about a month to see if you get used to it. If there’s still problems or if 
it’s still sounding strange that’s when to come back and see us’ – Audiologist 6 
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‘If you find that you are still really struggling in those kind of noisy places, group situations 
then erm come back to us’ – Audiologist 9 
Nine of the ten patients attended their appointment alone. In the single case where someone did 
attend with a partner, the partner did not appear to take an active role in the consultation. The 
potential for practical or emotional social support from the partner was not discussed. 
6.2.3 Shaping knowledge, comparison of behaviour and repetition and substitution 
All the audiologists observed provided instruction (code 4.1), demonstration (code 6.1) and 
behavioural practice (code 8.1) in how to carry out component behaviours necessary for successful 
hearing aid use: cleaning and maintaining the hearing aid, changing the battery, using the controls 
and inserting and removing the aid from the ear itself. A relative minority of the instruction related 
to using the hearing aid in daily life. These references were also often coded as goal-setting 
(behaviour) and sometimes presented as graded tasks (code 8.7): 
‘to start with wear them for a few hours a day in a quiet situation… then gradually introduce 
more sounds and wear them for a bit longer’ – Audiologist 10 
‘I advise that you try at home for the first few days, one to one conversation, in front of the 
telly, get used to it that way and then you can introduce it to the noisy world as you go along’ 
– Audiologist 5 
6.2.4 Natural consequences 
All the audiologists gave verbal information about either the health or social and environmental 
consequences of hearing aid use. For the purposes of this study, following advice from the Centre for 
Behaviour Change at University College London, hearing health consequences were defined as those 
that impacted largely on the person with the hearing loss alone such as hearing their own voice or 
the collateral effect on other symptoms such as tinnitus. Social and environmental consequences 
were defined as those that impacted on how the person interacted with or perceived the wider 
world around them. 
Consequences were categorised as positive, neutral or negative in tone as shown in table 6.5. 
BCT Nature of 
information 
Total 
number of 
uses 
Number of 
audiologists 
Example 
Information 
about health 
consequences 
Positive 13 7 ‘obviously because of the tinnitus 
hopefully it will help bring in the 
sounds in from around you to dull 
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that down’ 
 Neutral 10 4 ‘You’ll initially find that you’ll be able 
to hear your own voice a bit more as 
the sound’s coming in through the 
microphones’ 
 Negative 14 7 ‘Your own voice as well sir may sound 
a little bit strange’ 
Information 
about social 
and 
environmental 
consequences 
Positive 12 6 ‘A lot of people say the television 
volume does go down er, so hopefully 
if that’s an issue you might find that 
the volumes going down and it will 
make everyone happy, no-ones 
complaining about the volume’ 
 Neutral 20 7  ‘initially you are going to be more 
aware of particularly higher pitched 
noises so things like the oven timer 
when it beeps or when you can hear a 
clock ticking’ 
 Negative 28 6 ‘certain things might sound a bit 
sharper and more obtrusive than 
you’d normally think’ 
 
 Table 6.5 Examples of consequences of hearing aid use cited by audiologists 
When giving information about consequences of hearing aid use, all the audiologists emphasised 
that getting used to the hearing aid would take time. The potential consequences of not using 
hearing aids were not discussed. 
6.2.5 Antecedents 
All the audiologists provided equipment to assist people in carrying out component activities related 
to using the hearing aid: spare batteries; cleaning equipment. This was coded as ‘12.5 Adding objects 
to the environment’. Other BCTs included in this cluster were not identified in this sample. 
In summary, in this study, audiologists did: fit a hearing aid(s) to prescription targets (using real ear 
measurements); set the aid(s) up so that the patient could use it; ensure it was comfortable to wear, 
physically and acoustically; provide information, equipment and training in how to physically 
manage a hearing aid including component behaviours such as changing batteries, cleaning and 
maintenance. Individual BCTs employed could be clustered within the themes goals and planning, 
social support, shaping knowledge, natural consequences, comparison of behaviour, 
repetition/substitution and antecedents. These BCTs address some of the reported needs of people 
trying hearing aids in terms of reported reasons for non-use but the range and nature of BCTs used 
to encourage or enable hearing aid use was relatively limited. This presents an opportunity to 
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incorporate additional BCTs into the hearing aid fitting consultation that have been shown to 
promote behaviour change in the context of other long term conditions. 
6.3 Triangulation of results 
The area of the conceptual map of behaviours relevant to hearing aid use that covers audiologist 
behaviour in chapter 4 suggests that the following audiologist behaviours might support hearing aid 
use: providing information and training on how to use a hearing aid, providing information about the 
negative consequences of non-use of hearing aids and the benefits of use; encouraging the 
involvement of family and friends; setting up and fitting the aid correctly so that it is comfortable 
and easy to use (taking account of any co-morbidities); providing advice on prompts or triggers for 
hearing aid use; collaborating with patients to make a plan for how, when and where the hearing aid 
will be used. Figure 6.1 shows the area of the map pertaining to patient behaviour and how this 
might interact with audiologist behaviour.  
 
 
 
Figure 6.1 Audiologist behaviour pertaining to hearing aid use 
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In this figure, the behaviours in green occurred during the fittings observed. These same behaviours 
were identified by the UCL workshop participants as being important behaviours for influencing 
hearing aid use (see appendix Q). The behaviours highlighted in red were not provided meaning that 
they may meet the first criteria for selecting an intervention target as discussed in chapter 4 i.e. they 
could have potential impact if the behaviour was changed.  
The results of the Delphi review presented in chapter 5 suggest that collaborative planning 
behaviours such as goal setting have theoretical support across stakeholders. However, the 
audiologists participating in the workshop where this behaviour was discussed did not necessarily 
expect them to be a routine part of fitting consultations. Workshop participants expected patients to 
be given information about the benefits of hearing aid use and were surprised that it was not often 
given in the observational study. They felt that this information may have been discussed at previous 
appointments and that therefore focusing only on the fitting did not truly represent the range of 
audiologist behaviour taking place to support hearing aid use. Participants did not expect patients to 
be given information about the negative consequences of not using hearing aids and had not 
considered discussing prompts for hearing aid use during fittings. 
Encouragement of communication partners such as the family and friends of the person with the 
hearing loss is a behaviour that needs to begin before the fitting process and involves consideration 
of the behaviour of the person with the hearing loss themselves, their communication partner(s), 
individual audiologists and the audiology service. As previously discussed in chapter 4, the active 
involvement of communication partners in supporting people with hearing loss is the subject of on-
going research (Stark & Hickson, 2004; Kramer et al., 2005; Knudsen et al., 2010; Knudsen et al., 
2012; Ekberg et al., 2015) as it is thought to be an important mediator if successful hearing aid use 
(Ng & Loke, 2015). The low level of involvement of significant others seen in this study supports the 
need for this on-going work. 
In summary, of the audiologists behaviours theorised to be important in influencing hearing aid use, 
five did not occur in the routine hearing aid fitting consultations observed in this study. Of these, the 
involvement of significant others in the consultation is the subject of ongoing research. Giving 
information about the benefits of hearing aid use was reported to be an expected component of 
routine fitting consultations by workshop participants. Planning behaviour, giving information about 
the negative consequences of non-use of hearing aids and discussion prompts for hearing aid use 
were novel behaviours for workshop participants that they had not previously considered to form 
part of routine fitting consultations. 
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6.4 Discussion 
This study aimed to record and analyse the range and nature of BCTs employed by audiologists 
during hearing aid fittings to encourage long term hearing aid use on the part of their patients. The 
study revealed that audiologists used BCTs to give information, instruction and practice in the 
physical manipulation of the hearing aid(s) but that there may be opportunities to widen the nature 
of information given and the range of BCTs employed to promote and support long term hearing aid 
use.  
Developing a plan for when, how, how often and where a behaviour will be carried out has been 
shown to influence behaviour in a number of other contexts, including improving adherence to 
treatment in long term conditions (Mead & Bower, 2002) and is thought to be helpful in promoting 
habit formation (Lally & Gardner, 2013). The results of this observational study support previous 
findings that collaborative behaviours such as goal-setting, action-planning and problem-solving are 
not embedded in routine practice in hearing health care (Laplante-Levesque et al.,2012; Kelly et al., 
2013; Grenness et al., 2015a; Grenness et al., 2015b). This is the first study to specifically consider 
behaviour in hearing aid fitting consultations. It is possible that some of these behaviour change 
techniques and a higher degree of collaboration may have been employed in previous appointment 
e.g. where hearing aid use was introduced as a potential management option but the work of 
Grenness et al. (2015b) suggests this is unlikely. If goal-setting had taken place at prior 
appointments, this was not referred to during the fittings with reference to using the hearing aid to 
attain those goals. This means that the broad behavioural goal of using a hearing aid was only 
tenuously related back to individual reported difficulty or outcome goals and only then by some of 
the audiologists. The findings of this study suggest that the behaviour of the person with the hearing 
loss is only acknowledged in so far as they need to be able to physically manipulate and look after 
the hearing aid. Where behavioural goals were set during the fitting, they were therefore not 
individualised and not developed collaboratively. In addition they were not SMART: specific, 
measurable, achievable, relevant and time-bound; features of goals that have been shown to be 
important in improving the effectiveness of goal-setting (Locke & Latham, 2006). This occurred even 
in those services operating under Any Qualified Provider guidelines. The relatively poor specification 
of the content of self-management support and specifically individual management planning in AQP 
documentation (see chapter 2) may contribute to this.  
For over the half the consultations in this sample, the hearing aid fitting may have been the last 
contact point with audiology as no formal follow-up was arranged. This means that even if goals had 
been set there was no opportunity to assess whether they had been reached. Where follow up was 
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arranged this was presented very much as an opportunity to fix problems rather that assess whether 
goals had been reached. Commonly used outcome measures in audiology such as the Glasgow 
Hearing Aid Benefit Profile (Gatehouse, 1999) or the Hearing Handicap Inventory (Ventry & 
Weinstein, 1982) do not measure the extent to which goals have been met. 
Patients were provided with verbal information about hearing aids particularly to build knowledge 
and skills about component behaviours that contribute to successful hearing aid use such as 
changing the battery, cleaning the hearing aid and inserting and removing it. Information about 
hearing aid use often pertained to limitations rather than advantages of aid use. The potential 
psychoacoustic and psychosocial consequences of not using hearing aids were rarely discussed 
during fitting appointments. Patients were frequently given additional written information. While 
this study did not analyse this specifically, this written information usually reiterated the verbal 
information.  
Forgetting to put hearing aids in is a reported reason for non-use of hearing aids (McCormack & 
Fortnum, 2013). This may be because people lack clear cues for hearing aid use. The nature of 
hearing loss, being slow in onset with the level of difficulty fluctuating according to context, means 
that consistent simple cues may be difficult to identify. This is in contrast to, for example, the 
behaviour of wearing reading glasses. The cue for this behaviour is not being able to see to read at 
any given moment. This cue is either present or absent; cannot see to read or can see to read. 
Because hearing or not hearing is rarely this black and white, prompts to act are harder to identify 
and apply consistently. Providing prompts or reminders to put hearing aids on in a particular context 
may be a way to influence behaviour, particularly if the aim is to promote habit formation (Lally & 
Gardner, 2013). 
In addition to recording BCTs that aimed to encourage or enable hearing aid use, this study was also 
able to record other activity that occurred during hearing aid fittings. In the case of these hearing aid 
fittings, much of the time in the consultation was spent with the audiologist engaged in technical 
tasks to set the hearing aid up correctly with, on average, between a quarter and a third of the total 
patient contact time devoted to carrying out real ear measurement (REMs). The purpose of spending 
time fitting a hearing aid to a prescription target is to improve audibility and intelligibility but the 
impact this has on the behaviour that mediates outcome for the person with the hearing loss is 
unknown. Fitting a hearing aid accurately to a prescription target has been reported to improve 
speech discrimination and the subjective ‘pleasantness’ of sound (Byrne, 1986; Byrne & Cotton, 
1988; Moore, Alcántara & Marriage, 2001) but the effect on behaviour has not been studied. In 
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theory, it should influence reflective motivation and make it more likely that they will wear their 
hearing aid but this has been an assumption rather than an established link in studies to date.  
The role of REMs in individualising the fitting and optimising settings to meet needs or goals was not 
discussed in any of the consultations observed.  In addition to operationalising the need to inform 
and involve people in their own hearing health care, Grenness et al. (2014a) emphasise the need to 
individualise care. In the hearing aid fittings in this study, the technical specification of the hearing 
aid was individualised to the persons hearing loss using a prescription algorithm and REMs. 
Sometimes this was adapted according to patient preference after they had heard the hearing aid 
for the first time. On other occasions the audiologist recommended adhering to the prescribed 
technical specification to allow time for the patient to get used to it.  
Overall the impression gained is that hearing aid fitting is seen as an almost entirely technical 
process. The behaviour of the person with the hearing loss is only acknowledged in so far as they 
need to be able to physically manipulate and look after the hearing aid. The poverty of this situation 
is demonstrated when considering other situations where behaviour change is required and 
technology is involved such as working out in a gym. If the trainer in the gym behaved in an 
analogous way to the audiologists in this study they would set the weights machine up correctly for 
the clients strength, height and weight and shown the client how to sit on the machine and turn it on 
but not agree how often or when to use it. Then imagine how the client would feel if the trainer 
explained how difficult it was going to be to use the machine and how painful it will be in the 
beginning without balancing this with a discussion about the benefits of taking more exercise and 
reaching outcome goals such as losing weight or getting fitter. In a gym context where behaviour 
change in the form of increased physical activity is required, clients are given clear goals for number 
of reps and how many times per week as well as instructions on exactly how to sit to do each 
exercise safely and for maximum benefit. A plan for review would be set with clear outcome goals 
(weight loss). The link between the outcome (getting fitter, losing weight) and behaviour (using the 
weights machine) would be clear. This is not the case with hearing aid fittings where outcome goals 
are not formulated and not explicitly related to the behaviour needed to reach them.  
6.4.1 Strengths and limitations 
This study aimed to observe and record 10 first hearing aid fittings across a range of geographical 
areas and with audiologists with a range of experience. The figure of 10 audiologists represented a 
balance between the constraints of data collection and analysis and the wish to obtain a 
representative sample of variation in behaviour. In the event, one audiologist withdrew consent 
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during the fitting and, in accordance with the protocol, their data were not included in the analysis 
of behaviour change techniques. However, the uniformity of behaviour across the remaining nine 
consultations suggests that the loss of this data had minimal impact on the conclusions drawn. The 
consistency in behaviour across the audiologists despite differences in location, level and duration of 
experience and the strategic approach of the department suggests that the behaviour observed may 
be representative of audiologist behaviour in hearing aid fittings across the NHS in England. This is 
supported by the field notes taken at a subsequent workshop where different audiologists, 
unfamiliar with the study, discussed the behaviours they would expect to take place during a hearing 
aid fitting. However, a larger sample would be necessary to confirm this conclusion. 
For practical reasons discussed further in chapter 7, there was no opportunity to review the 
observational data with the participants afterwards. This may have yielded further insights into the 
behaviour observed and whether it was representative of routine activity during fitting 
consultations. 
Despite the intention to record consultations where people had no previous experience of using a 
hearing aid, two patients had worn hearing aids before. This occurred due to timetabling issues 
within the departments concerned e.g. the original patient cancelled and the only fitting that the 
department was able to schedule at short notice was a refit. While it was not the intention of the 
study to compare first fittings and refits, the data for refits was compared with the first fittings. Post 
hoc analysis suggested no apparent differences between the range and nature of BCTs employed 
between first fitting consultations and refits and the decision was made to include the data from the 
refitting consultations in the analysis. It is possible that a sample composed entirely of first fittings 
would reveal a different profile of BCT use.  
This sample was too small to carry out a quantitative analysis of the relative frequency of BCT use in, 
for example, goal-setting behaviour in AQP versus non-AQP services. However, even if differences in 
the quantity of goal-setting had been evident, the quality of collaborative goal-setting was poor 
across all the services. 
In addition to giving verbal information which was analysed in this study, services and individual 
audiologists also distribute written information. The content of written information distributed by 
the audiologists in this study was not formally analysed. It would be interesting to assess this to see 
if the nature of the written information echoes that of the verbal information. Future studies could 
also consider the influence of personalising the information for each patient so that it relates more 
specifically to their reported difficulties and goals. This would necessitate the patient becoming a 
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more active partner in generating the information and make it more meaningful to them; something 
which the evidence suggests can be more effective in changing behaviour (Kreuter & Wray, 2003). 
Some people can find the presence of a video camera intrusive and this has been shown to influence 
the profile of participants consenting to take part in video studies (Coleman, 2000). However there is 
no evidence that the presence of a camera has a significant influence on clinician or patient 
behaviour, at least during primary care consultations (Coleman, 2000). All participants and patients 
were advised in the participant information sheet that they could ask for the video recorder to be 
turned off at any time without prejudicing their care or employment status in any way. They could 
also withdraw from the study at any time without giving a reason and, indeed, one of them did so. 
The researcher was not present during recording of the clinical consultation to allow the 
appointment to proceed under the most natural possible circumstances.  
6.4.2 Implications 
Opportunities exist for audiologists to engage their patients in collaborative problem solving or goal-
setting regarding behaviour and outcome. Collaborating to develop a plan for when, how, how often 
and where a behaviour will be carried out has been shown to influence behaviour in a number of 
other contexts, including improving adherence to treatment in long term conditions (Mead & Bower, 
2002) and is thought to be helpful in promoting habit formation (Lally & Gardner, 2013). In future, 
audiologists could incorporate features that have been shown to be important in improving the 
effectiveness of goal-setting such as making goals SMARTR: specific, measurable, achievable, 
relevant, time-bound and results-orientated (Locke & Latham, 2006). Studies where patients have 
been invited to become involved in their own care suggest that patients will engage in collaborative 
processes if given the social opportunity i.e. if invited to by health care professionals (Rogers et al. 
,2005; Legare et al., 2010). 
Supplementary written information about the benefits of aid use and the negative consequences of 
non-use could be easily integrated into the package already given to patients and it would be 
straightforward to audit whether this information is given out. 
Providing prompts or reminders to put hearing aids on in a particular context may be a way to 
influence behaviour, particularly if the aim is to promote habit formation (Lally & Gardner, 2013). 
Forgetting to put hearing aids in is a reported reason for non-use of hearing aids (McCormack & 
Fortnum, 2013). This may be because people lack clear cues for hearing aid use. This may be an 
unfamiliar BCT for audiologists but discussion suggests in principle support for their possible 
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inclusion in fitting consultations. However, concerns about implementation may need to be 
addressed during intervention design. 
This study focused only on audiologist behaviour during hearing aid fittings. The range and nature of 
BCTs employed throughout the patient journey would be an interesting area for further research. 
The impact of other actors within the behavioural system that influences hearing aid use also 
presents further areas of potential interest. In particular, the role played by communication partners 
is an interesting area for continued research especially since this observational study suggests that 
only a small percentage of people attending for a hearing aid fitting attend with a communication 
partner. Investigating ways to change that situation, especially given the evidence that it is an 
important factor in encouraging effective hearing aid use, would be an interesting area for research. 
Recent research suggests that even when communication partners attend they are rarely 
encouraged to take an active part in consultations (Ekberg et al., 2015), just as the patients in this 
study were not encouraged to take an active part in planning their hearing aid use. 
In summary, the four behaviours of collaborating in creating a behavioural plan for hearing aid use, 
giving information about the benefits of aid use and the consequences of non-use and providing 
prompts for hearing aid use meet the criteria described in section 4.6. That is: they are not already 
addressed within current service provision but evidence suggests they may be effective and are 
therefore likely to have impact; they will be relatively easy to implement; they have the best chance 
of influencing other behaviours; their delivery will be relatively easy to measure. 
6.5 Specification of target behaviours  
Clear specification of who will perform the target behaviours, what they need to do differently to 
achieve change, where and when they need to do it and, if necessary, how often and with whom is 
the next step in intervention design using the BCW. This specification is given in table 6.6. 
Target behaviour Who What When Where 
Provide realistic 
information of benefits of 
hearing aid use 
Audiologist Give written 
info 
During each 
fitting 
appointment 
Fitting room 
Provide information on 
negative consequences on 
non-use 
Audiologist Give written 
into 
During each 
fitting 
appointment 
Fitting room 
Provide prompts or 
triggers 
Audiologist Give physical 
item to act as a 
cue or discuss 
other triggers 
During each 
fitting 
appointment 
Fitting room 
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Collaborate to develop a 
plan for using aid(s) that 
promotes habit formation 
Audiologist/person 
with hearing loss 
Work together 
to create a 
written plan for 
when, where etc 
hearing aid will 
be used 
During each 
fitting 
appointment 
Fitting room 
 
Table 6.6 Specification of the target behaviours 
This specification is the starting point for investigating and defining what needs to change for the 
desired behaviour(s) to occur. Chapter 7 takes this process forward. 
6.6 Chapter summary 
This observational study of audiologist behaviour in hearing aid fittings has identified opportunities 
to use additional BCTs that might influence hearing aid use on the part of people with hearing loss 
who are being fitted with hearing aids. The results of the analyses described in this chapter suggest 
potential target behaviours for audiologists could be to engage in collaborative planning to promote 
or facilitate hearing aid use, provide additional information regarding the benefits of hearing aid use 
and the dis-benefits of non-use and discuss cues for hearing aid use during hearing aid fittings. The 
next step in the process of intervention development is to identify what needs to change for these 
behaviours to occur.  
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7 Understanding audiologist behaviour: a behavioural analysis 
Using the COM-B model and following on from the analysis of audiologist behaviour in chapter 6, 
this chapter details the results of a behavioural analysis of what needs to change for audiologists to 
provide self-management support that meets the needs of patients identified in chapter 4, 5 and 6. 
Based on a synthesis of reported reasons for non-use and behavioural theory, chapter 4 presented a 
behavioural map of how hearing aid use behaviour on the part of the person with the hearing loss 
might be influenced by the behaviour of people with whom they interact, in particular the 
audiologist who fits their hearing aid. A consensus process, described in chapter 5, suggested 
agreement amongst stakeholders that collaborative behaviours where patient and audiologist work 
together to agree and plan care should be part of routine consultations. Chapter 6 presented 
evidence that some behaviours, including the use of collaborative behaviour change techniques, are 
not part of routine practice in fitting appointments. When what is happening in fitting appointments 
is compared with the range of behaviours identified during behavioural mapping, opportunities for 
intervention development are evident. These behavioural gaps form the basis of a potential 
intervention that audiologists could implement with patients to improve hearing aid use. The four 
behaviours of interest are: 
 Provide realistic information on benefits of hearing aid use 
 Provide information on negative consequences on non-use 
 Provide prompts or triggers 
 Collaborate to develop a plan for using aid(s)  
The behaviours specified in chapter 6 require behaviour change on the part of the audiologist of 
varying levels of complexity. Some are expected components of fitting consultations and some are 
unfamiliar to audiologists (see chapter 6). For each of these behaviours an analysis needs to be 
made, using the COM-B model, of whether individuals have the capability, opportunity and 
motivation to carry out the behaviour. In this chapter, each behaviour will be considered in turn and 
an assessment made of what needs to change for the behaviour to occur. 
7.1 Provide realistic information on the benefits of hearing aid use and the negative 
consequences of non-use 
The observational study of behaviour in routine hearing aid fitting appointments described in 
chapter 6 showed that audiologists already provide verbal and written information on the health, 
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social and environmental consequences of hearing aid use for patients when they attend for hearing 
aid fitting but that the content could be supplemented with more information regarding the benefits 
of hearing aid use and the dis-benefits of non-hearing aid use. Delivery of this information would be 
relatively simple. A detailed COM-B analysis using structured interviews was not carried out for 
these two behaviours since audiologists demonstrably already have the physical and psychological 
capability, social opportunity and reflective and automatic motivation to distribute verbal and 
written information because they are already doing it. The only thing they currently lack is the 
physical opportunity afforded by actually adding to the content of the currently supplied material 
and making it accessible. 
7.2 Provide prompts or triggers for hearing aid use 
The provision of a prompt to remind patients to use their hearing aids should also be relatively 
simple. People with hearing loss attending for hearing aid fitting could be given a prompt as part of 
the package they already receive and asked to place it somewhere where it will remind them to 
insert and use their hearing aids or they could be given instruction on how to decide on and use their 
own prompt. Deciding what this should be or where the prompt should be placed could form part of 
the planning process described in the next section. Like the provision of information, audiologists 
lack the physical opportunity afforded by developing and providing a cue card so that it is available 
to be given to people with hearing loss attending for hearing aid fitting. However, this behaviour is 
less familiar than providing information and was not volunteered as an expected part of fitting by 
the workshop participants in chapter 6. The use of prompts and cues in the promotion of habitual 
behaviour is not common practice in audiology and therefore there is also likely to be an issue with 
psychological capability in terms of knowing why and how to discuss the use of prompts with 
patients.  
7.3 Develop a plan for using hearing aid(s)  
This behaviour is more complex and is again, chapter 6 suggests, not an expected part of the fitting 
process for audiologists. In the context of hearing health care, informing and involving self-
management support (SMS) processes have been delineated and advocated but not clearly 
behaviourally defined (Grenness et al., 2014a; Grenness et al., 2014b). A much larger, more complex 
behaviour change on the part of audiologists is required for these behaviours to take place than is 
the case for the behaviours described in sections 7.1 and 7.2. Although it is acknowledged that they 
are not taking place at the moment (Laplante-Levesque, Hickson & Worrall, 2010b; Laplante-
Levesque et al., 2012; Kelly et al., 2013; Grenness et al., 2014a; Grenness et al., 2015b), very little is 
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known about why not. To address the additional level of complexity inherent in this behaviour 
versus the other target behaviours, a structured interview based on the COM-B model was therefore 
also carried out with the audiologists participating in the observational study described in chapter 6 
to investigate what factors might influence such collaborative planning behaviour. 
7.3.1 Behavioural analysis method 
Ten audiologists participated in this study. They were recruited as part of the observational study 
described in chapter 6. See section 6.1 for details of participant sampling and recruitment.  
A semi-structured interview based on the COM-B model was used to investigate what audiologists 
feel needs to change for them to engage in collaborative behavioural planning of hearing aid use. 
The behaviour change wheel guide gives advice and examples on how to develop a topic guide for 
such an interview (Michie, Atkins & West, 2014). See appendix R for the interview topic guide used 
in this study. Nine of the interviews took place in participants own audiology departments, with the 
audiologist and researcher present. For practical reasons, the interviews were conducted 
immediately after the observation described in chapter 6. This research did not carry any funding to 
allow back-fill for audiologists being interviewed. To minimise disruption to the individual 
audiologists and department routine and clinical workload, the time allowed for data collection 
across the two studies was kept as short as possible. The interviews were video recorded to allow for 
accurate transcription prior to analysis. The final interview took place by telephone and was audio 
recorded. This audiologist withdrew from the observational part of the study but agreed to be 
interviewed at a later date. The outcome from the interviews was an analysis of capability, 
opportunity and motivation relating to the creation of a behaviour plan regarding hearing aid use.  
The interview began with the interviewer introducing the purpose of the study and giving a brief 
description of the target behaviour i.e. working with a patient to produce a behaviour plan for 
hearing aid use. This was included in case behaviour planning was unfamiliar to participating 
audiologists. Initially participants were asked for an open response regarding factors that might help 
or hinder their production of such a plan. The remainder of the interview was structured using the 
guide in appendix R. Participants were asked about the same topics in the same order. However, 
there was the opportunity for participants to be prompted to expand on brief or interesting answers 
they gave using prompts such as ‘tell me more about that’ or ‘what makes you say that?’ Finally they 
were asked whether they would like to add anything further or elaborate on any of their previous 
responses.  
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Transcripts of the interview were analysed by two researchers (FB and EM). A formal statistical 
analysis of coding consistency was not conducted on this occasion. Specific guidance from the 
developers of the behaviour change technique taxonomy (Michie et al., 2013) used in chapter 6 
facilitates judgements about coding accuracy. The coding and comparison of analyses with this data 
was conducted on a less specific basis e.g. coders did not have to agree on the exact wording of each 
coded excerpt. Agreement over code label use for a section of interview transcript and instances 
where sections were only coded by one reviewer were recorded. Each researcher conducted a 
deductive analysis (Boyatzis, 1998), using the theoretical domains framework (TDF) (Michie et al., 
2005; Cane, O’Connor & Michie, 2012), of what would help or hinder the use of a structured 
collaborative behaviour plan in the context of hearing aid fittings. This allowed a more granular 
description of the theoretical constructs relevant to each domain. This was then related back to the 
components of the COM-B model as suggested by Michie, Atkins & West (2014). Differences 
between the researchers were resolved by discussion. 
7.3.2 Behavioural analysis results 
The ten audiologists, drawn from 5 NHS audiology departments, covered a wide geographical area of 
England. The gender ratio of the audiologists was 8:2 female:male. They had a range of experience 
from eighteen months to over ten years in post.  
Interviews ranged in length from 18 to 28 minutes. Although a formal, statistical analysis of coding 
consistency was not conducted in this case, initial agreement between independent coders was high 
with less than 5% of statements being coded by only one researcher. Where the same excerpt had 
been coded by both researchers, use of the same code was consistent. 
Beginning with the domain ‘knowledge’, participants reported that it would be important for them 
to know why they were making the behavioural plan.  
The motivation even to do something without understanding why you’re doing it is 
diminished for me – Audiologist 5 
If you’re going to add.. do extra things I need to know why I’m doing it otherwise I’ll think it’s 
a waste of time – Audiologist 8 
This was sometimes linked to their belief in the consequences of planning, another TDF domain.  
I think you’ve got to have the understanding behind it and the belief that it is doing some 
good otherwise you can’t really see the point in doing it so it’s that kind of, it’s good, you’ve 
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seen the results, yeah, I’ll do that whereas if it’s like, well I’ve done it, it’s bad, I’m not going 
to do it again – Audiologist 1 
If you know your reasons behind it, it can kind of… also giving motivation to do it but also the 
angle at which you’re kind of aiming. You’re not just doing it to tick a box. Erm you’re 
actually doing it for a valid reason. That can kind of help. – Audiologist 4 
You need to have an understanding of why you’re doing it, to be able to deliver it to the 
patient with conviction so that they wear the hearing aid really – Audiologist 3 
Procedural knowledge i.e. knowing how to make a plan was also reported to interact with beliefs 
about consequences in terms of their beliefs about whether it was worthwhile for themselves or the 
patient:  
Um it is important cos I don’t want to do it wrong. So I’d want to find out how to do it 
otherwise there’s no point doing it if you’re going to do it and you do it wrong so it.. it is 
important that I know how to do it – Audiologist 1 
Yeah. Pretty helpful so that you.. kind of when you’ve got the patient in front of you, you can 
just crack on and know what you’re doing rather than kind of stumbling through the dark 
with it – Audiologist 4 
For others, knowing why planning was important had an influence on beliefs about their own 
capabilities: 
You need to have an understanding of why you’re doing it, to be able to deliver it to the 
patient with conviction – Audiologist 3 
I wouldn’t be able to confidently erm use a plan of anything unless I understand why I’m 
doing it – Audiologist 5 
As did having the procedural knowledge necessary to make a plan: 
Again confidence for me coming with knowing how to do it – Audiologist 5 
I think I would be more scared to do something that would be wrong and that’s a more 
motiv… that’s something people tell me off for a little bit – Audiologist 6 
The confidence related to procedural knowledge was also related to perceptions of professional 
identity: 
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Yeah in order to build any confidence for the patient they need to feel confident in you so if 
you look like you don’t know what you’re doing. That to them, as a patient myself in other 
departments you definitely feel like ‘do they know what they’re doing here?’ You definitely 
need to feel confident in doing it. – Audiologist 3 
Developing appropriate skills was reported as important. Physical skills were reported to be less 
relevant than cognitive and interpersonal skills in this context. Audiologists reported that making a 
behaviour plan with patients would require few physicals skills beyond typing and no physical 
strength or stamina.  
I do REMs and things like that but once you’ve learnt that there’s not much more physically 
significant – Audiologist 6 
It’s more an emotional thing rather than physical. Erm, and having that kind of rapport but I 
wouldn’t really say it’s physical – Audiologist 1 
No you don’t need to have… any physical strength for that – Audiologist 7 
It’s probably not relevant to this job – Audiologist 8 
Participants reported that psychological skills such as being adaptable were important for being able 
to develop a plan with each patient but that they already possessed these skills due to the nature of 
the other tasks they have to perform as audiologists. 
You need to be quite adaptable, you need to take every patient individually really. – 
Audiologist 3 
Being able to think on the spot is really important. – Audiologist 3 
Mentally, you know for each patient as well, if you need to change things, how to do that – 
Audiologist 6 
I can adapt as I need to – Audiologist 7 
I think you would already have the skills because already we’re adapting depending on who 
we see. – Audiologist 10 
However, they also reported that this was a skill that developed with experience and that it might 
therefore be more difficult for a newly qualified audiologist to make a plan with a patient if they 
lacked the necessary flexibility.  
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I’ve got more experience and… and that goes a long way for me so that’s one of the more 
important things for me. And it certainly helps with a lot of other things like I said erm 
formulating ideas and problem solving on the hoof as such which I would have initially found 
really difficult erm but is a very different thing today but I think it’s all down to experience 
and coming across a situation over and over again, you build up confidence through 
experience – Audiologist 5 
I’ve been doing the job a long time. I’m quite experienced. As long as I know what I’m doing 
then I think I’ve got the… I’ve probably already got the… that skill set in place – Audiologist 8 
It might not come so easily in the beginning but I’m sure the more you do it, it’s like anything, 
you’d… you’d become more adept at doing it over time – Audiologist 9 
Some participants reported that planning behaviour might be influenced by cognitive processes such 
as tiredness at the end of a long clinic: 
When you’ve got the same appointment over and over again it can get quite tiring – 
Audiologist 1 
A Yeah, I think mental stamina ‘cos sometimes you do the IMP [individual management plan] 
at the end, by the time you get to the end of an appointment it’s like… ohhhh…  
R You’re tired? 
A Yeah, you’re just wrapping it all up so yeah perhaps I think so. – Audiologist 2 
Others felt that cognitive load and tiredness were less of a factor: 
Tiredness, attention that’s not a problem. – Audiologist 10 
You get a bit tired but… that’s fine – Audiologist 7 
Respondents reported that making a plan in advance for how they would incorporate the behaviour 
plan into their fitting appointments would be helpful. Sometimes this related to increasing the 
likelihood that they would remember to do it: 
If there was more of a structure to the appointment to do it cos then I wouldn’t forget – 
Audiologist 2 
That is important to have a structured plan erm because for me it saves things being missed 
– Audiologist 5 
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I think very important. I need plans and… structure and things like that.. and you know.. you 
can go through it… rather than just trying to remember what to do or what you might need 
to do next – Audiologist 6 
Sometimes it related to intention: 
If there was more of a structure to the appointment … sometimes even if you know you 
should do it you’d be more inclined to do it and get it before you end the appointment. – 
Audiologist 2 
And sometimes it related to resisting the temptation to miss it out for some other reason linked to 
the environmental context such as time pressure: 
It’s really important to have a plan. You always have a plan of what you’re going to do in an 
appointment anyway, the order that you’re going to do it in, which helps you to structure 
your appointment and time manage it better. – Audiologist 3 
For some, making a plan related to confidence: 
I’m a big one for planning. Erm, I just feel a lot more comfortable when I know exactly what 
I’m doing. – Audiologist 4 
Many of the audiologists reported already using prompts to guide or structure their appointments 
and they felt that having some sort of prompt or trigger to remind them to make the plan would also 
be important, especially initially, until the planning became part of their routine. 
I work my way round the hearing aid parts to explain all the different parts of the hearing aid 
and the software so I use that as a prompt for explaining things about the hearing aid as 
well. – Audiologist 1 
Well for me personally I would have to have  a prompt to remind myself ‘cos I’m terribly 
absent minded so when I first started I always had a little prompt sheet. – Audiologist 2 
Yeah definitely, I mean just anything, I mean something on the wall that says ‘have you 
remembered to…’ erm, it definitely makes a big difference especially when you’re not doing 
things a lot of the time so if you doing, you know, direct referrals all week and the next week 
you’re doing fits you might think ‘oh, I forgot to send the letter to the GP to say have you…’ 
you know, just having something to say ‘have you sent?’… like a checklist saying have you 
done…. – Audiologist 3 
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Initially I think that’s quite helpful but I think then after a while it just then becomes part of 
the.. the flow that you kind of know in your head you’ve got to do so it just kind of falls into 
place then – Audiologist 4 
Prompts and triggers definitely work for me yeah yeah I think that would be important sure – 
Audiologist 5 
Yeah it would be nice to have a trigger – Audiologist 6 
It would just nudge me, remind me to do it – Audiologist 8 
All the respondents said that incorporating the plan into their clinical routine and making it habitual 
would be helpful as they would be less likely to forget to do it and would be able to do it without 
thinking which required less mental effort and therefore would partially ameliorate the potential 
barrier of low mental stamina at the end of a long day. 
You’ve got your spiel and adapt that and the more it’s kind of like a habit it’s easier to bring 
it out – Audiologist 1 
If you’re in the routine of doing it you automatically will just do it, you won’t even think 
about it – Audiologist 2 
If it’s something that you… not in your normal routine you might sort of forget to do it – 
Audiologist 4 
I probably am quite a creature of habit so once something can be er a bind and a struggle 
until it becomes a habit and then it becomes second nature and therefore easier so forming a 
habit in that respect is a good thing – Audiologist 5 
I forget if it’s not part of my routine – Audiologist 8 
You don’t have to think about it each time. You can just erm sort of get on and do it and it 
doesn’t take so much thinking. You can just do it much more easily. – Audiologist 9 
If it’s in the routine and it fits with everything else then it’ll prompt me and remind me to do 
it and then I’d get it done – Audiologist 10 
Belief in the validity and consequences of planning was reported to be an important determinant of 
behaviour: 
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If you’re not believing it then you’re not committed to it then kind of why.. why do it because 
you’re not going to do it kind of with your full intention and your full enthusiasm and that’ll 
quite probably… normally rub off on the patient, that they’ll think ‘well they’re not 
particularly interested so why should I be’ – Audiologist 4 
If I really didn’t believe it was a good thing, if I thought it was a waste of time, I wouldn’t 
have the motivation so yes it would be important to me to think it was a good thing – 
Audiologist 5 
I’d hate to have to do something I thought was a waste of time. – Audiologist 9 
Allied to this, some of the participants reported that they had or were carrying out other behaviours 
which they believed were a waste of time and that these were the things that they tended to omit or 
do quickly if they were under time pressure: 
If I’m short of time that will be the thing… the things that I will not do are the things that I 
don’t believe in – Audiologist 8 
Expectations of a positive outcome either for the patient or themselves was a motivating factor: 
I think if there was something that suggested that the patients did benefit from having an 
IMP [individual management plan] and it was making a positive difference to them then 
naturally you’d want to – Audiologist 2 
If I don’t necessarily think it’s going to benefit me maybe I would still do it if that’s what the 
patient needs me to do. – Audiologist 3 
I don’t necessarily need to get something directly positive, if it’s a positive thing to do for the 
care it’s important. – Audiologist 4 
I just think knowing, seeing the positive aspects of it and the impact on the patient as well. If 
you know its positive impact on them or you, like saving time and things that’s important – 
Audiologist 6 
I would want to see what the outcome of such plans are in the future… whether there is 
benefit of doing them or not – Audiologist 9 
If there are benefits of doing it… clear benefits then I would be all for doing something like 
that – Audiologist 9 
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Participants reported that they found patient benefit to be rewarding, increasing their likelihood of 
engaging in the behaviour: 
I think when you see the patients again at follow up and see what improvements it’s made to 
them, how much of a difference it’s made to them, it’s that kind of positive reinforcement 
that what you’re doing is right. – Audiologist 1 
You feel like if you’re getting something out of it then it’s that positive reinforcement you 
want to do it again and again. – Audiologist 2 
There was a reported link between positive outcome expectancies for their patients and professional 
identity:  
I think if there was something that suggested that the patients did benefit from having an 
IMP [individual management plan] and it was making a positive difference to them then 
naturally you’d want to because that’s part of what’s our job role is, you’re helping the 
patient and you want to improve their situation. – Audiologist 2 
Others reported being more motivated by wanting to avoid a negative consequence should they fail 
to make a plan with their patients, again either for themselves or indirectly through patient 
outcomes.  
You know if you miss that out then it’s not going to be as beneficial. You’re also affecting the 
patients getting used to the hearing aid which will then, they might not wear it, it’s a waste 
of resources - Audiologist 1 
This was related to beliefs about capabilities: 
I feel like I’m failing if I did miss something out – Audiologist 1 
The environmental context and resources were reported as being significant in terms of influencing 
this behaviour. For example, the audiologists were concerned that they already felt pressured for 
time in their fitting appointments. Some simply expressed a desire for more time: 
Erm, I think it would be good to have more time – Audiologist 1 
You know you’re going to have to give me extra time and if you say no then I’m going to say 
well I don’t want to do it – Audiologist 7 
For others, juggling the other processes that need to happen in a fitting such as real ear 
measurement, explaining how to use the hearing aid, batteries and controls and discussing 
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expectations with the need to do something new or different within the time available was a 
significant area of concern:  
The biggest issue with us trying to fit anything in is time. I think if we had enough time, 
physically we could tick all the boxes and do everything we needed to but the main thing is 
time constraints – Audiologist 2 
You need to make sure you cover everything that you need to – Audiologist 3 
You don’t want to have to rush through it cos there’s no point doing it if you’re not going to 
actually commit to doing it so you don’t want to have to like cut corners or miss something 
else out to include it that’s also equally important – Audiologist 4 
Yes, especially if you’re under pressure and things like that.. time.. that’s important. Already 
you’re struggling sometimes so.. something else as well, that’s going to put pressure on that 
– Audiologist 6 
R So time is a massive issue.. fitting everything in is a real problem? 
A Yes yes and it would be a worry if we had to do something new – Audiologist 8 
Access to physical resources could also be a factor. Participants reported that having easy access to a 
behaviour planning template onscreen that could be easily linked to the existing electronic patient 
record was important as it would impact on how easy it was to access the information at subsequent 
appointments, making it more likely that they would see a benefit in completing the plan and also 
impacting on their use of time.  
Then it’s just a click of a button and its.. if it was just a two minute thing you could do it every 
time – Audiologist 2 
Certainly to have something computerised where sort of I can delete, I can add erm would 
definitely make things a lot lot easier. Having to sit and write that all out individually it’s 
quite hard. Having something with options, drop down screens where you can change things. 
– Audiologist 3 
Yep definitely you want to be able to get it a couple of clicks… they’re not sat there while 
you’re going ‘just wait a minute whilst I trawl though it all’ and things – Audiologist 4 
For it to be easily accessible it makes a difference absolutely – Audiologist 5 
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Yeah I would say having it alongside of our other patient information and records that we 
use when we’re doing the fitting would be vital – Audiologist 8 
I don’t know whether it would be hand written or typed or whatever but you do need things 
that are going to keep those kind of things time-wise to.. to a minimum - Audiologist 9 
Being part of a team or culture where everyone implemented the plan together was important for 
all the participants. This was a factor both in terms of social pressure and social norms:  
Erm if you’re always not doing it then it’s going to come back on you if your colleague’s 
noticing it and… - Audiologist 1 
Well, I suppose if everyone else is doing it and you’re not then you just feel a bit slack and so 
you’ve got that, you feel the pressure of a little bit to carry on and do one I suppose so I think 
if everyone was doing it I would probably be a bit more encouraged to do it aswell ‘cos I 
wouldn’t want to be the odd one out… the lazy one. – Audiologist 2 
If you see somebody hasn’t done it there is the temptation to just think ‘well they haven’t 
done it why would I?’ You know if times running out ‘if they didn’t do it, so I can leave it’ – 
Audiologist 3 
If no one else was doing something and it was just me, I’d be less… motivated to then do it 
whereas if everyone was doing it. – Audiologist 6 
I’d be like why am I wasting my time on this if nobody else is doing it? – Audiologist 8 
Obviously if they’re not you do feel what’s the point in me doing it if no-one else is doing it.  – 
Audiologist 10 
And in terms of the ready availability of practical advice and support should something not go as 
expected:  
It means that if you’ve then got any kind of queries or anything you know you can go and ask 
somebody else and they can kind of talk you through it rather than you being the only one 
that’s doing it – Audiologist 4 
If something goes wrong or you’re unsure or something there’s always someone to ask 
whereas if it’s just you or a couple of you that’s… you’re just on your own really. – Audiologist 
6 
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Visible managerial support for the plan was also seen as important although less so than the 
practical support offered by peers. 
You want to know that you’ve got that kind of.. network of support and that they think it’s 
the right thing to be doing as well. – Audiologist 4 
If I know that there isn’t support then the likelihood is that you’re going to give up on 
something because there isn’t any support in the first place – Audiologist 5 
I can’t imagine that we would do something like this without the support of the head of 
department. – Audiologist 9 
In summary therefore nine of the fourteen TDF domains were reported as being relevant for 
behaviour change in this context as shown in table 7.1. 
Domain 
Definition 
Relevant constructs within 
domain 
Relevance of domain 
Knowledge 
An awareness of the existence of 
something 
Knowledge of rationale 
 
Procedural knowledge 
Know why behaviour planning is 
beneficial 
Know how to create a plan with 
patients 
Skills 
An ability or proficiency acquired 
through practice 
Physical skills 
Cognitive skills 
No physical skills required 
Already possess necessary 
cognitive skills 
Memory, attention and decision 
processes 
The ability to retain information, 
focus selectively on aspects of the 
environment and choose between 
two or more alternatives 
Memory 
Tiredness 
Remember to make a plan 
Have enough mental energy to 
engage in planning during a long 
appointment 
Behavioural regulation 
Anything aimed at managing or 
changing objectively observed or 
measured actions 
Action planning 
 
 
 
Develop the psychological skills 
needed to make a plan for when 
and how collaborative planning 
will be carried out 
Social/professional role and 
identity 
A coherent set of behaviours and 
displayed personal qualities of an 
individual in a social or work 
setting 
Professional role 
 
 
See planning as part of clinical 
role 
 
Beliefs about capabilities 
Acceptance of the truth, reality or 
validity about an ability, talent or 
facility that a person can put to 
constructive use 
Self-confidence 
Self-efficacy 
Perceived competence 
Professional confidence 
Believe that planning is within 
existing skill set 
Optimism 
The confidence that things will 
 Not relevant 
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happen for the best or that desired 
goals will be attained 
Beliefs about consequences 
Acceptance of the truth, reality or 
validity about outcomes of a 
behaviour in a given situation 
Beliefs 
Outcome expectancies 
Believe that behaviour planning 
will result in improved outcomes 
for patients and will not place 
undue time or other pressures 
on audiologist 
Intentions 
A conscious decision to perform a 
behaviour or resolve to act in a 
certain way 
 Not relevant 
Goals 
Mental representations of 
outcomes or end states that an 
individual wants to achieve 
 Not relevant 
Reinforcement 
Increasing the probability of a 
response by arranging a 
dependent relationship or 
contingency between the response 
and a given stimulus 
Reinforcement 
Reward 
Punishment 
Reinforce routines and habits 
Highlight rewards 
Introduce negative consequence 
if behaviour plan not made 
Emotion 
A complex reaction pattern 
involving experiential, behavioural 
and physiological elements by 
which an individual attempts to 
deal with a personally significant 
matter or event 
 Not relevant 
Environmental context and 
resources 
Any circumstances of a person’s 
situation or environment that 
discourages or encourages the 
development of skills and abilities, 
independence, social competence 
and adaptive behaviour 
Resources 
 
Barriers and facilitators 
Ensure behaviour plan can be 
developed within time available 
Provide plan template that is 
accessible and easy to use 
Use prompts to promote 
repetition of behaviour 
Social influences 
Those interpersonal processes that 
can cause individuals to change 
their thoughts, feelings or 
behaviours 
Group conformity 
Group norms 
Social pressure 
Social support 
Encourage whole department to 
engage in behaviour 
 
Table 7.1 TDF domains relevant to behaviour planning in hearing aid fitting appointments. Domain 
definitions taken from (Michie, Atkins & West, 2014). 
The domains were inter-connected. For example, knowledge about why behaviour planning was 
important was reported to influence belief about the consequences of planning and belief about 
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audiologists’ capability to engage in planning with confidence and conviction. The use of planning 
was reported to influence cognitive load and reduce the requirement to rely on memory. 
The domains of the TDF can be linked back to the COM-B model as described in Michie, Atkins & 
West (2014). Doing this for the relevant domains in table 7.1 suggests that the COM-B components 
of psychological capability (knowledge, memory/attention processes, behavioural regulation), 
physical opportunity (environmental context and resources), social opportunity (social influences), 
reflective motivation (social/professional role and identity, beliefs about capabilities, beliefs about 
consequences, intentions) and automatic motivation (reinforcement) are potentially relevant for 
encouraging audiologists to incorporate behaviour planning into routine hearing aid fitting 
appointments. The reported inter-relationships between domains are consistent with the arrows in 
the COM-B model as shown in figure 7.1 showing that changes in one domain can potentially 
influence other domains within or across COM-B component to either influence behaviour directly 
or through changes in domains relevant for motivation. 
 
Figure 7.1 The inter-relationship of domains and COM-B model components in the context of 
collaborative planning behaviour by audiologists in routine adult hearing aid fittings 
7.4 Discussion 
This study aimed to sample a representative group of audiologists currently carrying out routine 
hearing aid fittings and to seek their opinion on the factors mediating the introduction and 
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maintenance of new behaviours in this context. The sample was drawn from varied locations across 
England and included recently qualified audiologists up to those with at least 10 years’ experience in 
adult rehabilitation.  
In terms of giving information about the benefits of hearing aid use and the dis-benefits of non-use, 
audiologists only lack the physical opportunity afforded by providing relevant materials. This is also 
the case with providing a prompt or cue for hearing aid use. In terms of planning behaviour, the 
audiologists interviewed in this study reported factors included under the COM-B components of 
psychological capability, physical and social opportunity and reflective and automatic motivation as 
important drivers for behaviour change in hearing aid fitting appointments.  
The participants reported that they felt they already had the psychological skills and strength to 
engage in collaborative planning but that it was important that they gain an understanding of why 
planning is needed and how to do it. 
Participants reported that having access to a planning template would be helpful. It was important 
that this could be accessed easily from, and attached to, the electronic patient record. However the 
biggest factor reported potential barrier in terms of physical opportunity was not having time to 
engage in collaborative planning while meeting requirements to complete other component 
behaviours important for hearing aid use such as giving instruction and practice at using the aid. The 
relative impact on behaviour, and thereby outcome, of spending time on accurate prescription 
fittings versus behaviour change techniques such as collaborative goal-setting has not been studied 
(see chapter 6). This may be of critical importance where lack of time is reported as an important 
factor that might determine the behaviour of clinicians that might influence the behaviour of 
patients and their outcomes. If time is short, it is important that the things that make the most 
difference receive priority. The audiologists felt that being part of a team, all of whom were engaged 
in the same behaviour, would make the behaviour more likely to occur. This influenced motivation 
but also had practical benefits in terms of the availability of advice. 
Participants reported that believing planning to be a good thing was an important motivating factor, 
linked to psychological capability. They also felt they would benefit from planning in advance how 
and where to incorporate collaborative behaviours and planning into their current routines so that it 
interfered as little as possible with any competing behaviours such as the need to do real ear 
measurement or give instruction. Participants reported being strongly motivated by seeing a positive 
outcome for their behaviour either directly or indirectly. They also reported being strongly driven by 
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habitual processes, recognising that they rely on these already to ensure that important parts of the 
consultation are not forgotten and to reduce mental effort. 
7.4.1 Strengths and limitations 
This chapter aimed to analyse the factors supporting or hindering the adoption of four target 
behaviours by audiologists during hearing aid fitting appointments. Audiologists’ time to participate 
in research such as this is limited. As a matter of expediency, therefore, a full interview-based 
behavioural analysis was only conducted for one of the target behaviours; collaborating with the 
patient to develop a plan for using the hearing aid. This behaviour was chosen as the subject of a full 
analysis because it was assumed to be more complex both in terms of the behaviour change 
required and the likely factors determining it. Factors determining the other three behaviours were 
assumed to be less complex, based on the authors own experience as an audiologist. However, it is 
possible that this assumption is false. A more thorough analysis of the factors determining these 
behaviours may have yielded different responses to those assumed to be relevant. If such 
differences exist it would have an impact on subsequent intervention development. 
The interviews described in this chapter were conducted immediately after the video recording of a 
fitting consultation as described in chapter 6. This was for practical reasons; to minimise disruption 
to the individual audiologist and department to facilitate recruitment and to reduce the need for a 
repeat visit by the researcher who was self-funded. This meant that the focus of the interviews, 
behaviour planning, was selected before an in-depth analysis of behaviour in the fitting had been 
carried out. Making a plan for hearing aid use had been identified as a potential contributor to 
successful hearing aid use in chapter 4. Previous research in consultations before and after fitting 
discussed in section 7.3 and the previous clinical experience of the researcher suggested that 
audiologists were unlikely to engage in behaviour planning during fitting consultations. Subsequent 
analysis of the data presented in chapter 6 showed this to be the case. This does, however, mean 
that there may have been some bias in the selection of this behaviour as a focus for the interviews. 
Further insights may have been gained by analysing the observational data before the structured 
interviews took place. In developing an intervention where the researcher is less familiar with the 
context and where there is less consistent previous research it would be beneficial, and indeed 
necessary, to conduct a full analysis of any observational data before embarking on a behavioural 
analysis such as this. 
Although this was a small sample of audiologists, they were drawn from a wide geographical area 
and ranged from newly qualified to those with over ten years’ experience. Despite this variation in 
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location and experience, there was a high degree of consistency in their responses to the interview 
questions. In part, this may be due to the nature of the interview schedule (see appendix R). The 
semi-structured nature of the interview was an attempt to balance a desire to obtain open, unbiased 
responses with the aim of assessing the importance of every component included within the COM-B 
model for each participant. Although individual questions were asked in a way that invited open 
responses, the specific nature of each question (targeting a separate TDF domain or COM-B 
component) may have influenced the consistency of response. While the comprehensive nature of 
the COM-B model, including as it does a consideration of factors within and outside the individual as 
well as reflective and automatic motivational drives, purports to be an advantage it is possible that 
using it to both structure the interview and analyse the results might constrain the analysis of 
responses in terms of their range, nature and implications. 
The TDF and COM-B model have been integrated by experts with a high reported degree of 
consistency (Cane, O’Connor & Michie, 2012). However, the developers of the TDF concede that the 
framework does not cover all theories of behaviour change (Cane, O’Connor & Michie, 2012). The 
importance of habit formation and embedding planning within an existing clinical routine was 
highlighted in the interviews. However, during the coding process carried out for this study both 
researchers felt it was difficult to find a natural home for habit formation using the TDF. Theoretical 
constructs relevant to habit formation such as repetition of the behaviour, context and 
reinforcement are spread across several domains of the TDF. Habitual behaviours featured in the 12 
domain original version of the TDF (Michie et al., 2005) under the domain ‘nature of the behaviour’. 
However this domain does not exist within the 14 domain framework. Behavioural analysis using the 
COM-B model can feel further from theory and so using the TDF as an intermediate stage in analysis 
may be helpful in linking back to theory. However, doing this in this context has highlighted an area 
of theory where the TDF may be under-developed. Other researchers have also reported challenges 
with operationalising the TDF (Phillips et al., 2015), some of which are addressed by the COM-B 
model. For example, the place of constructs relevant to habit formation is clearer using the COM-B 
model where they come under the umbrella of automatic motivation. 
As was the case in the study detailed in chapter 6, participant responses may have been influenced 
by the presence of the video camera which was used to record the interview. However, measures 
were taken, described in chapter 6, to ameliorate this effect as far as possible. 
Involving audiologists in intervention development at the stage of identifying and analysing what 
needs to change parallels involving patients in self-management. Investigating determinants of 
audiologist behaviour with the active participation of audiologists themselves and using this as a 
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basis for intervention design means that the intervention is not researcher-led but audiologist-led, 
consistent with the principles of community-based participatory research (Israel et al., 1998; 
Greenhalgh et al., 2004) and means the implementation is person-centred, not just patient-centred 
(Yardley et al., 2015). The COM-B model facilitates this because it is possible to use the same model 
to investigate both sets of inter-related behaviour. 
7.5 Chapter summary 
This chapter summarises the results of an analysis of the potential determinants of four audiologist 
behaviours thought to be potentially important but currently missing from hearing aid fittings. 
Just as patients hearing aid use is influenced by a complex interaction of capability, opportunity and 
motivation within a system of actors and component behaviours, audiologist behaviours are also 
influenced by several inter-related determinants; psychological capability, physical and social 
opportunity, reflective and automatic motivation. Any intervention design attempting to influence 
audiologist behaviour will therefore need to consider and account for these interacting components. 
The next chapter moves on to the next stage of the behaviour change wheel process; progressing 
from behavioural analysis to intervention design through the systematic identification and selection 
of intervention functions and policy categories that can be utilised to bring about change. 
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8 Changing audiologist behaviour to increase hearing aid use in adult auditory 
rehabilitation: intervention development 
This chapter moves from behavioural analysis to the identification of intervention functions, policy 
categories and individual behaviour change techniques that would facilitate specific audiologist 
behaviours, using the behaviour change wheel as a guide. 
8.1 Identify intervention options 
The analysis of the determinants of audiologist behaviour detailed in chapter 7 suggests that giving 
additional information would be supported by changes in physical opportunity, using prompts 
requires a change in physical opportunity and psychological capability and collaborative planning is 
influenced by psychological capability, physical and social opportunity and reflective and automatic 
motivation. 
Addressing each of these determinants one at a time would be time consuming as each change 
would need to be evaluated separately. The effect of addressing each one independently is also 
likely to be smaller than addressing a combination of factors. In terms of analysis, this means larger 
numbers of study participants will be required in each study to establish significance. Clearly, 
addressing all determinants at once will be complex as any intervention will necessarily include 
several components. Fortunately, some of the determinants are related, consistent with the arrows 
of the COM-B model. For example, psychological capability (knowing why behaviour planning is 
beneficial) influences reflective motivation (believing it’s a good thing to do). The issue of time can 
be ameliorated by intervening with other determinants such as psychological capability (knowing 
how to make a plan as efficiently as possible), other aspects of physical opportunity (having quick, 
efficient access to templates and tools which link to the patient record) and motivation (making 
plans for where it will fit in).  
The developers of the COM-B model and behaviour change wheel (BCW) provide a systematic way 
to move from the behavioural analysis to identifying potential intervention functions which might 
bring about change (see chapter 4). Definitions of the nine interventions functions are given in Table 
8.1. 
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 Intervention function Definition 
Education Increasing knowledge or understanding 
Persuasion Using communication to induce positive or negative feelings or 
stimulate action 
Incentivisation Creating an expectation of reward 
Coercion Creating an expectation of punishment or cost 
Training Imparting skills 
Restriction Using rules to reduce the opportunity to engage in the target 
behaviour (or to increase the target behaviour by reducing the 
opportunity to engage in competing behaviours) 
Environmental 
restructuring 
Changing the physical or social context 
Modelling Providing an example for people to aspire to or imitate 
Enablement Increasing means/reducing barriers to increase capability (beyond 
education and training) or opportunity (beyond environmental 
restructuring) 
 
Table 8.1 Intervention function definitions from the BCW  
Table 8.2 shows a grid, developed alongside the BCW, which can be used as part of the decision-
making process during the initial stages of moving from behavioural analysis to intervention design.  
 
 
 
 
 
 
 
 
 
 Intervention functions 
Education Persuasion Incentivisation Coercion Training Restriction Environmental 
restructuring 
Modelling Enablement 
Physical 
capability 
         
169 
 
Psychological 
capability 
         
Physical 
opportunity 
         
Social 
opportunity 
         
Automatic 
motivation 
         
Reflective 
motivation 
         
 
Table 8.2 Identifying intervention functions (Michie, Atkins & West, 2014) 
The shaded squares highlight where evidence or consensus suggests that a function may be effective 
for addressing a particular behavioural determinant (Michie, Atkins & West, 2014). One intervention 
function may serve more than one determinant i.e. training can be used to address physical and 
psychological capability, physical opportunity and automatic motivation. Likewise, a single 
determinant can be addressed by more than one intervention function i.e. psychological capability 
may be addressed using education, training or enablement. However, a choice then needs to be 
made about which intervention functions are most appropriate or have the best potential chance of 
success in bringing about change in a particular context. This involves an element of subjective 
judgement but the APEASE criteria, which are detailed in table 8.3, can guide the judgement process 
and make it more transparent (Michie, Atkins & West, 2014). The criteria are applied to the analysis 
for each behaviour as discussed in sections 8.1.1 to 8.1.3. 
 
 
 
 
 
 
Criterion Description 
Affordability Interventions often have an implicit or explicit 
budget. It does not matter how effective, or 
even cost effective it may be if it cannot be 
afforded. An intervention is affordable if within 
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an acceptable budget it can be delivered to, or 
accessed by, all for whom it could be relevant or 
of benefit. 
Practicability An intervention is practicable to the extent that 
it can be delivered as designed through the 
means intended to the target population. For 
example, an intervention may be effective when 
delivered by highly trained staff with extensive 
resources but in routine practice this may not be 
achievable. 
Effectiveness and cost-effectiveness Effectiveness refers to the effect size of the 
intervention in relation to the desired objectives 
in a real world context. It is distinct from efficacy 
which refers to the effect size of the intervention 
when delivered under optimal conditions in 
comparative evaluations. Cost-effectiveness 
refers to the ratio of effect to cost. If two 
interventions are equally effective then clearly 
the most cost-effective should be chosen. If one 
is more effective but less cost-effective than 
another, other issues such as affordability come 
to the forefront of the decision making process. 
Acceptability Acceptability refers to the extent to which an 
intervention is judged to be appropriate by 
relevant stakeholders (public, professional and 
political). Acceptability may be different for 
different stakeholders. 
Side effects/safetly An intervention may be effective and practicable 
but have unwanted side-effects or unintended 
consequences. These need to be considered 
when deciding whether or not to proceed. 
Equity An important consideration is the extent to 
which an intervention may reduce or increase 
the disparities in standard of living, wellbeing or 
health between different sectors of society. 
 
Table 8.3 The APEASE criteria for designing and evaluating interventions (Michie, Atkins & West, 
2014) 
8.1.1 Target behaviour: giving information 
For the first target behaviours of providing information about the benefits of hearing aid use and the 
negative consequences of non-use, the only unmet need lies in the lack of physical opportunity 
afforded by not having access to such information in a form that is easy to distribute to patients 
during hearing aid fittings. The grid in figure 8.2 suggests this could be addressed using training, 
restriction, environmental restructuring or enablement functions. Dealing with each of these in turn, 
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training is unlikely to be effective in that audiologists already demonstrably have the skills to 
distribute written information. Providing training on giving out information will have no additional 
impact and it does not address the need for the information to be made accessible. In terms of 
restriction, rules could be formulated such that competing information was restricted or reduced 
making it more likely that the target information was distributed but this is unlikely to be acceptable 
and, again, does not address accessibility. There may also be side-effects of restricting the 
distribution of alternative information as it does serve a useful function in a context where it is 
known that only about 50% of the verbal information given in a medical consultation is retained and 
approximately half of that may be incorrect (Ley, 1979; Margolis, 2004). The information identified 
in the target behaviour is an addition to, rather than a substitute for, existing information. 
Environmental restructuring might involve changing the physical context with the creation of 
attractive information that is easily accessible or allowing additional time. Enablement would involve 
using any other method that might increase the physical opportunity to distribute the information. 
Applying the APEASE criteria to these potential intervention functions suggests that environmental 
restructuring is likely to be the most affordable, practical, effective, acceptable means to address the 
behavioural determinant of physical opportunity. It is also likely to be safe with no side effects and 
should be equitable. Environmental restructuring has therefore been chosen as the intervention 
function to address physical opportunity in the context of providing information about the benefits 
of hearing aid use and the negative consequences of non-use as shown in table 8.4. 
 
 
 
 
 
 
 Intervention functions 
Education Persuasion Incentivisation Coercion Training Restriction Environmental 
restructuring 
Modelling Enablement 
Physical 
capability 
         
Psychological 
capability 
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Physical 
opportunity 
         
Social 
opportunity 
         
Automatic 
motivation 
         
Reflective 
motivation 
         
 
Table 8.4 Intervention functions selected to address physical opportunity in the context of providing 
information about the benefits of hearing aid use and the negative consequences of non-use 
8.1.2 Target behaviour: providing prompts 
For the behaviour of providing and discussing a prompt or cue for hearing aid use, the determinants 
are physical opportunity and psychological capability. The physical opportunity afforded by making a 
prompt available and accessible can be addressed using environmental restructuring following a 
similar argument to that used for the provision of additional information as discussed in section 
8.1.1. However for this behaviour there is also a need to address psychological capability in terms of 
increasing knowledge of why a prompt is being provided and teaching the skills needed to introduce 
the prompt to patients. Education and training should be affordable, practical, effective and 
acceptable ways to meet these needs in this context. The selected intervention functions for this 
behaviour are therefore shown in table 8.5. 
 
 
 
 
 
 Intervention functions 
Education Persuasion Incentivisation Coercion Training Restriction Environmental 
restructuring 
Modelling Enablement 
Physical 
capability 
         
Psychological 
capability 
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Physical 
opportunity 
         
Social 
opportunity 
         
Automatic 
motivation 
         
Reflective 
motivation 
         
 
Table 8.5 Intervention functions selected to address physical opportunity and psychological 
capability in the context of providing and discussing prompts for hearing aid use 
8.1.3 Target behaviour; creation of a behavioural plan for hearing aid use 
For the final behaviour of collaborating with patients to create a behavioural plan for hearing aid 
use, audiologists report that psychological capability, physical and social opportunity and reflective 
and automatic motivation all play a role. All of the intervention functions might be applicable in this 
context, as shown in table 8.2.  
Education will be used to bring about a change in psychological capability (increasing knowledge of 
why planning is important) and reflective motivation (changing beliefs about the positive value of 
planning). An element of coercion will be used to address automatic motivation by making in more 
attractive to engage in planning behaviour than an alternative task. Training will be used to influence 
psychological capability (training in how to make a behaviour plan), physical opportunity (training 
audiologists how to make plans in a time efficient way) and automatic motivation (to prompt 
rehearsal and repetition of planning in a consistent context so that it is more likely to become part of 
the clinical routine). Environmental restructuring will be used to address physical opportunity (to 
provide an accessible, simple plan template and a prompt for planning), social opportunity (to 
increase social support for planning) and automatic motivation (by providing prompts to trigger 
behaviour). Modelling will be used to address automatic motivation by providing an example of 
planning behaviour for audiologists to imitate. Enablement will be used to bring about change in 
automatic motivation (to enable habitual engagement in planning behaviour) and reflective 
motivation (enabling audiologists to make a plan themselves for when, where and how they will 
engage in planning with patients during the fitting).  
Persuasion was judged to be not effective as audiologists did not report that emotion influenced 
whether they were likely to engage in planning or not. Incentivisation was judged to be impractical 
in this context. Restriction was judged to be impractical, unacceptable and possibly unsafe.  
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Thus the intervention functions selected, using the APEASE criteria, to address the determinants 
relevant to collaborative behavioural planning are shown in table 8.6. 
 Intervention functions 
Education Persuasion Incentivisation Coercion Training Restriction Environmental 
restructuring 
Modelling Enablement 
Physical 
capability 
         
Psychological 
capability 
         
Physical 
opportunity 
         
Social 
opportunity 
         
Automatic 
motivation 
         
Reflective 
motivation 
         
 
Table 8.6 Intervention functions selected to address determinants of developing a behaviour plan for 
hearing aid use  
Combining tables 8.4, 8.5 and 8.6, a complex intervention can be designed that uses a combination 
of education, coercion, training, environmental restructuring, modelling and enablement to reduce 
barriers to and increase the likelihood of audiologists providing information about the benefits of 
hearing aid use and consequences of non-use, discussing prompts for hearing aid use and making 
behavioural plans with patients in hearing aid fittings.  
8.2  Identify policy categories 
The developers of the BCW suggest that the next stage in intervention development and 
implementation strategy should be to decide through which policy categories intervention functions 
and individual behaviour change techniques can be delivered. Definitions of the BCW policy 
categories are given in table 8.7. 
Policy categories Definition 
Communication/marketing Using print, electronic, telephonic or broadcast media 
Guidelines Creating documents that recommend or mandate practice. This 
includes all changes to service provision 
Fiscal measures Using the tax system to reduce or increase the financial cost 
Regulation Establishing rules or principles of behaviour or practice 
Legislation Making or changing laws 
175 
 
Environmental/social 
planning 
Designing and/or controlling the physical or social environment 
Service provision Delivering a service 
 
Table 8.7 Policy category definitions from the BCW (Michie, Atkins & West, 2014) 
A grid similar to that used to move from COM-B analysis to intervention functions can be used to 
move from intervention functions to policy categories as shown in table 8.8. 
 
Policy categories 
Intervention functions 
Education Persuasion Incentivisation Coercion Training Restriction Environmental 
restructuring 
Modelling Enablement 
Communication/marketing          
Guidelines          
Fiscal measures          
Regulation          
Legislation          
Environmental/social 
planning 
         
Service provision          
 
Table 8.8 Matrix linking intervention functions to policy categories (Michie, Atkins & West, 2014) 
The potential choice of policy category is more open than when moving from COM-B analysis to 
intervention function (more blue squares). However, the context within which change is 
implemented may place more limits on choice of policy category. This is reflected in the application 
of the APEASE criteria in the context of this research. Communication, fiscal measures and legislation 
are either impractical or unlikely to be effective in this context. Environmental planning could be 
used to deliver the environmental restructuring changes needed so that the working environment of 
the audiologist is conducive to the behaviour changes to be implemented. This along with changes in 
service provision specified in the intervention design could deliver all the selected intervention 
functions and individual behaviour change techniques. Should the intervention prove effective then 
the changes in service provision could be written into guidelines, and possibly even a regulatory 
framework, at a later date. However, at this stage in intervention development and feasibility testing 
environmental restructuring and service provision are appropriate policy categories in this context. 
8.3 Identify and select specific behaviour change techniques 
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The next step in intervention design is to step outside the BCW and select individual behavioural 
change techniques which serve the selected intervention functions. Recent guidance from the MRC 
emphasises the importance of defining clearly the active ingredients of an intervention and making 
causal mechanisms of those ingredients explicit (Moore et al., 2015). The BCW guide provides advice 
on how behaviour change techniques (BCTs), defined in the taxonomy that was introduced in 
chapter 3, can be linked to intervention functions. The advice is based on whether evidence shows 
that a particular BCT has been used successfully to address an intervention function in the past or on 
psychological theory which suggests that it might. As with selecting intervention functions, there is a 
degree of subjective judgement, but the APEASE criteria can once again be used to elucidate the 
criteria on which the judgement has been made. Because the BCTTv1 provides clear definitions for 
each BCT, building the intervention in this way allows its active ingredients to be described succinctly 
with a link back to the model that informed their choice, making replication easier and facilitating 
judgements about the effectiveness of each intervention component during evaluation.  
The first intervention function of education, addressing psychological capability and reflective 
motivation in this context, is about increasing knowledge or understanding and can be addressed 
using a range of possible BCTs as detailed in Michie, Atkins & West (2014). ‘Information about health 
consequences’ (code 5.1) and ‘information about social and environmental consequences’ (code 5.3) 
have been selected as appropriate BCTs to address education in this context. Giving audiologists 
information about the consequences for themselves and their patients of collaborative planning and 
the use of prompts should increase knowledge and/or understanding and influence belief.  
Coercion, addressing motivation for planning behaviour, will be served using the BCT of 
‘punishment’ (code 14.2). That is, if audiologists do not engage in planning behaviour and complete 
the planning template, they will be asked to complete an alternative form explaining why not. This 
second form will be deliberately designed to be more complex to complete than the planning 
template, meaning that there will be a negative consequence contingent on not engaging in 
planning. This is to increase audiologists need to engage in planning over and above that provided by 
providing information about the negative health and social consequences for themselves and their 
patients of not planning. 
Training forms one of the core components of this intervention, addressing psychological capability, 
physical opportunity and automatic motivation. The BCTs chosen to deliver this intervention 
function are ‘instruction on how to perform a behaviour’ (code 4.1), ‘demonstration of the 
behaviour’ (code 6.1), ‘behavioural practice/rehearsal’ (code 8.1) and ‘habit formation’ (code 8.3). 
Thus audiologists will receive instruction and a demonstration of how to carry out collaborative 
177 
 
behavioural planning and discuss using prompts and be advised to carry out planning at a consistent 
point in each fitting appointment. 
The environmental restructuring function will be served by the BCTs ‘adding objects to the 
environment’ (code 12.5), ‘prompts/cues’ (code 7.1) and ‘restructuring the social environment’ 
(code 12.2). The objects added will be a prompt card to remind audiologists to engage in planning 
and an electronic planning template. The social environment will be restructured to ensure that all 
audiologists within a participating department receive the intervention to address social 
opportunity. 
The BCT ‘demonstration of the behaviour’ (code 6.1), which serves the modelling function, will be 
used to address automatic motivation in this context. 
Finally, the function of enablement, addressing automatic and reflective motivation will be served 
using the BCTs ‘goal setting (behaviour)’ (code 1.1), ‘problem-solving’ (code 1.2) and ‘action-
planning’ (code 1.4). Modelling the behaviour they will carry out with patients, audiologists will have 
the opportunity to create a plan during training for when and how they will incorporate planning 
into their existing routine. This plan will include elements of goal-setting, problem-solving and 
action-planning just as the patient plan does. 
A summary of the BCTs employed in this intervention is given in table 8.9 alongside the intervention 
functions that they serve and the behavioural determinants that they address. 
BCT Code 
(from 
BCTTv1) 
Definition (from 
BCTTv1) 
Intervention 
functions served 
Behavioural 
determinants 
addressed 
Behaviour 
targeted 
Goal setting 
(behaviour) 
1.1 Set or agree a goal 
defined in terms of 
the behaviour to be 
achieved 
Enablement Auto M 
Ref M 
Planning 
Problem solving 1.2 Analyse or prompt 
the person to analyse 
factors influencing 
the behaviour and 
generate or select 
strategies that 
include overcoming 
barriers and/or 
increasing facilitators 
Enablement Auto M 
Ref M 
Planning 
Action planning 1.4 Prompt detailed 
planning of 
performance of the 
behaviour (must 
include one of 
context, frequency, 
duration and 
intensity). Context 
may be 
Enablement Auto M 
Ref M 
Planning 
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environmental or 
internal 
Instruction on 
how to perform a 
behaviour 
4.1 Advise or agree on 
how to perform the 
behaviour 
Training Psych C 
Phys O 
Auto M 
Prompts 
Planning 
Information 
about health 
consequences 
5.1 Provide information 
(e.g. written, verbal, 
visual) about health 
consequences of 
performing the 
behaviour 
Education Psych C 
Auto M 
Ref M 
Prompts 
Planning 
Information 
about social and 
environmental 
consequences 
5.3 Provide information 
(e.g. written, verbal, 
visual) about social 
and environmental 
consequences of 
performing the 
behaviour 
Education Psych C 
Auto M 
Ref M 
Prompts 
Planning 
Demonstration of 
the behaviour 
6.1 Provide an 
observable sample of 
the performance of 
the behaviour, 
directly in person or 
indirectly e.g. via film, 
pictures for the 
person to aspire to or 
imitate 
Training, 
modelling 
Psych C 
Phys O 
Auto M 
Prompts 
Planning 
Prompts/cues 7.1 Introduce or define 
environmental or 
social stimulus with 
the purpose of 
prompting or curing 
the behaviour. The 
prompt or cue would 
normally occur at the 
time or place of 
performance 
Environmental 
restructuring 
Phys O 
Auto M 
Planning 
Behavioural 
practice/rehearsal 
8.1 Prompt practice or 
rehearsal of the 
performance of the 
behaviour one or 
more times in a 
context or at a time 
when the 
performance may not 
be necessary, in 
order to increase 
habit and skill. 
Training Psych C 
Auto M 
Planning 
Habit formation 8.3 Prompt rehearsal and 
repetition of the 
behaviour in the 
same context 
repeatedly so that 
the context elicits the 
behaviour 
Training Psych C 
Auto M 
Planning 
Restructuring the 
social 
environment 
12.2 Change or advise to 
change the social 
environment in order 
to facilitate 
performance of the 
wanted behaviour or 
create barriers to the 
Environmental 
restructuring 
Soc O Planning 
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unwanted behaviour 
(other than 
prompts/cues, 
rewards or 
punishments) 
Adding objects to 
the environment 
12.5 Add objects to the 
environment in order 
to facilitate 
performance of the 
behaviour 
Environmental 
restructuring 
Phys O 
Auto M 
Giving 
info 
Prompts 
Planning 
Punishment 14.2 Arrange for aversive 
consequence 
contingent on the 
performance of the 
unwanted behaviour 
Coercion Auto M Planning 
 
Table 8.9 Summary of behaviour change techniques employed in this intervention  
8.4 Identify and select mode of delivery 
Individual BCTs may be delivered in various modes and formats. For example, education may be 
delivered face-to-face, online or in writing. This is analogous to distinguishing the content of self-
management support from the delivery system design, something that was frequently poorly 
delineated in the literature included in chapter 3. 
In this case, the patient-targeted intervention involves creating a written behaviour plan (the i-plan) 
when they attend for hearing aid fitting; face-to-face in collaboration with their audiologist. The i-
plan includes behavioural goal-setting, action-planning and problem solving for day-to-day hearing 
aid use. The i-plan is accessible as an online template that can be attached to the electronic health 
record, printed out and given to the patient to take home after the hearing aid fitting. A draft of the 
i-plan is given in appendix S. They will also receive an A5 or A6 card. This is designed to be small 
enough to carry but large enough to be visible and effective as a prompt. On one side this outlines 
the positive outcomes that result from using hearing aids and some of the negative consequences of 
not using them. On the reverse it says ‘i-can i-plan’. Patients will be asked to place this card 
somewhere where it will act as a cue to use their hearing aids.  
Many of the BCTs targeted at audiologists mirror those intended to be delivered to patients by the 
audiologists. The aim is therefore to use the same mode of delivery for both levels of intervention. 
Modelling the intervention they will implement with patients, audiologists will collaborate with the 
trainer during a 45 minute face-to-face group training session to produce an i-plan of their own, 
detailing their behavioural goals e.g. to create an i-plan with their patients, action-planning for how 
they will do this and problem-solving to address what might prevent them from doing it. In creating 
their ‘plan for planning’ during training, audiologists will use the same electronic template that they 
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will use with patients when planning hearing aid use. The modelling nature of the training is an 
efficient way to demonstrate both how to make an i-plan and the benefits of doing so; both 
reported by audiologists as important psychological capability determinants of behaviour change. 
The mode of delivery will also reinforce the message that this intervention is time efficient; a 
component that audiologist participants in the behavioural analysis identified as an important 
determinant of behaviour change in this context. Delivering training that takes longer or is more 
involved is also felt to be unrealistic in terms of wider, future implementation. During the feasibility 
testing phase of intervention development and evaluation, the training will be delivered by one of 
the research team who is also an audiologist but in the longer term, the training is designed to be 
deliverable by any audiologist who has used the intervention with patients, in line with train-the-
trainer models which have been shown to be as effective as expert-led tuition (Martino et al., 2011) . 
Audiologists will also receive an ‘i-can i-plan’ card which they will be asked to place somewhere 
where it will act as a cue to create an i-plan with patients. On the reverse the card lists some 
evidence-based advantages of behavioural planning for themselves and their patients. Thus, the 
educative BCT of providing information about the consequences of planning will be provided in 
written form that mirrors the information provided to patients about the benefits and consequences 
of hearing aid use. Figure 8.1 shows a draft of the proposed patient and audiologist-targeted 
prompt/information card.  
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Figure 8.1 Draft of the proposed prompt/information card. The patient-targeted card is shown above 
and the audiologist-targeted version is shown below. 
8.5 Discussion 
This chapter has continued the behaviour change wheel process: intervention functions have been 
identified that address the components of the behavioural analysis identified in chapter 7; policy 
categories have been selected that could be used to bring about change; individual behaviour 
change techniques have been chosen that to deliver the intervention functions. These elements 
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have been brought together in a multi-level intervention design that seeks to increase the use of 
specified behaviour change techniques by audiologists in order that rates of patient hearing aid use 
might be improved. The decisions detailed in this chapter move the design of this complex 
intervention from the development to the feasibility stage of the MRC framework (Craig et al., 
2008). 
The judgements that have informed the decision-making process through from behavioural analysis 
to intervention design are subjective. It is possible that another researcher looking at the same data 
could have made different subjective judgements and come to different conclusions about final 
intervention design. The APEASE criteria have been employed to elucidate this subjective decision-
making process so that it is at least transparent and the rationale for each decision can be seen. A 
criticism that some have levelled at some intervention designers is that they appear to follow the It 
Seemed Like a Good Idea At The Time (ISLAGIATT) principle (Straus, Tetroe & Graham, 2013). In this 
case, however, intervention design can be explicitly traced back to theory. Using the APEASE criteria 
during intervention development also, to an extent, pre-empts components conventionally 
considered at the feasibility testing stage (Bowen et al., 2009; Moore et al., 2015) such as 
acceptability and practicality. This should result in an intervention that is more likely to be feasible. 
However, the judgements about the application of the APEASE criteria are subjective, based on a 
lack of evidence about individual intervention functions in this context. Decisions have therefore 
been based on the opinion of only a single (albeit experienced) audiologist. A thorough process 
evaluation will still be needed before proceeding to a full evaluation of effectiveness to ensure that 
the intervention functions and individual BCTs selected to serve them are affordable, practical, 
acceptable, safe and equitable. This is analogous to assessing the AIM of the RE-AIM framework 
(Glasgow, Vogt & Boles, 1999) introduced in chapter 4; factors relevant to adoption, implementation 
and maintenance of the intervention. In addition, an assessment can be made regarding to what 
extent the intervention reaches the intended target of adults with acquired hearing loss attending 
for a first time hearing aid fitting i.e. reach. Second, prior to a larger-scale effectiveness trial, 
estimates can be made of effect sizes in terms of the primary or intermediate outcomes. Using this 
framework, work can begin on answering the three key questions of can it work, does it work and 
will it work (Bowen et al., 2009). Linking the intervention design back to theory will also allow some 
assessment to be made of how it does or does not work. 
8.6 Chapter summary 
This chapter described the move from behavioural analysis to intervention design, using the 
behaviour change wheel as a guide. This is therefore the final chapter of empirical work in this 
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thesis. Earlier chapters identified a behavioural problem in the context of adult auditory 
rehabilitation; that of sub-optimal rates of hearing aid use. The evidence regarding interventions to 
improve hearing aid use was summarised and specific recommendations made for further research. 
Audiologist behaviour was identified as having a potential influence on patient behaviour in this 
context and subsequent chapters sought to measure current audiologist behaviour and understand 
potential determinants of behaviour change on the part of audiologists. This process has resulted in 
the theory-based multi-level intervention design presented in this chapter. The next chapter 
presents a protocol for a feasibility study to refine this intervention prior to a full-scale evaluation of 
effectiveness. 
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9 Changing audiologist behaviour to increase hearing aid use in adult auditory 
rehabilitation: feasibility study protocol 
This chapter describes the protocol for a feasibility study of the intervention developed in preceding 
chapters.  
9.1 Introduction 
This research aims to instigate long term behaviour change on the part of audiologists that promotes 
hearing aid use in adults with acquired hearing loss. The research will investigate the feasibility of 
using a theory-based, low cost, low intensity intervention to embed specified behaviour change 
techniques into routine clinical practice. The long term success of many interventions for chronic 
conditions relies on changing and maintaining health care professional behaviour. The difficulties in 
changing behaviour, particularly health care professional behaviour, over the long term are well 
acknowledged (Grimshaw et al., 2012; Johnson & May, 2015). This research will test the feasibility of 
using a theory-based intervention to promote the habitual use of selected behaviour change 
techniques by hearing health care professionals. The use of the COM-B model facilitates explicit 
consideration of factors such as capability and opportunity, in addition to motivation, which 
influence how easy it is for the target of the intervention to perform the behaviour. 
Bowen et al. (2009) suggest eight key areas of focus for feasibility studies: acceptability, demand, 
implementation, practicality, adaptation, integration, expansion and limited efficacy testing. These 
areas are consistent with the MRC framework on the development and evaluation of complex 
interventions (Craig et al., 2008) and more recent guidance on how to conduct process evaluations 
as part of the intervention development and evaluation process (Moore et al., 2015). This reflects a 
desire to be able to evaluate not only whether an intervention works but also whether it can work, 
whether it will work and how it works. The MRC guidance on process evaluation suggests 
considering factors analogous to those listed above at the feasibility testing stage. However, in this 
research as suggested by the developers of the behaviour change wheel (BCW), a judgement about 
some of these areas has already been made during intervention development using the APEASE 
criteria (Michie, Atkins & West, 2014) as described in chapter 8. While this should result in an 
intervention that is more likely to be feasible, the judgements were subjective and based on the 
opinion of a single researcher. Wider testing is still necessary to ensure that the intervention design 
meets the needs to those who must implement it. 
The acceptability of intervention content, delivery and outcome measures will need to be evaluated 
for both patients and audiologists since components of the intervention are aimed at both groups. 
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The Delphi review and other development work described in chapters 5 and 6 suggest that there is 
demand for this type of intervention i.e. one that includes components aimed at increasing 
collaboration between patients and audiologists. This is supported by patient surveys such as those 
undertaken by Hearing Link discussed in chapter 5 as well as published data suggesting that patients 
would like to see more collaboration in working towards goals in hearing health care (Laplante-
Levesque et al., 2012; Kelly et al., 2013). However, demand for this particular intervention which 
includes a focus on habit formation is unknown. An important focus of the feasibility study will be to 
assess the extent, likelihood and manner in which the intervention can be fully implemented as 
planned. This intervention has been developed based on a behavioural analysis of the factors that 
audiologists report will help or hinder adoption of the behaviour. It has been designed to be 
delivered within current resources and integrated with a minimum level of system change. The 
degree to which this is achievable in practice will be an important component of the feasibility study. 
A careful examination of how easy or difficult the intervention is to integrate into existing practice 
will allow judgements to be made about whether modifications need to be made for different 
contexts or whether it could be applied in different populations or contexts. Finally the feasibility 
study will allow an estimate of sample size to be made prior to a full scale effectiveness trial should 
the feasibility phase be successful.  
The intervention comprises a 45 minute training session which includes: 
 The provision of written information regarding the benefits of adding to the fitting process 
change and consequences of not changing the fitting process; 
 The provision of a prompt for the making a behaviour plan as part of the fitting consultation; 
 The creation of a written behaviour plan that includes goal-setting, action-planning and 
problem-solving regarding the target behaviour of collaborating to produce a behaviour plan 
for hearing aid use. 
The behaviour change techniques that the audiologists will be using with patients mirror the 
audiologist-targeted intervention described above. Thus, audiologists with be asked to: provide 
written information regarding the benefits of hearing aid use and the consequences of non-use; 
provide and discuss using a prompt for hearing aid use; collaborate with the patient to produce a 
written behaviour plan that includes goal-setting, action-planning and problem-solving. The primary 
aim of the study is to assess the feasibility of the intervention targeted at audiologists. The 
secondary aim is to investigate the feasibility of using this intervention to promote long-term 
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adherence to hearing aid use in adults with acquired hearing loss. Thus this intervention and 
feasibility evaluation can be represented in a two stage logic model (figure 9.1). 
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Figure 9.1 Logic model showing intervention levels and feasibility evaluation as recommended in 
MRC guidance on process evaluations (Moore et al., 2015) 
 
Context - NHS routine audiology services 
Contextual barriers – time and financial constraints 
Contextual facilitators – good access to electronic health records, requirement to generate plan for patient care 
 
Intervention - 
Audiologists 
Provision of information 
about the benefits of 
making a behaviour plan 
and the negative 
consequences of not doing 
so 
Provision of a physical 
prompt for plan 
generation 
Development of a 
behaviour plan for how 
planning will be 
embedded in existing 
clinical routine 
Implementation 
How –  45 minute group 
training session 
and provision of 
new online and 
physical resources 
What -  Fidelity (of trainer), 
dose, adaptations 
and reach of 
training and 
resources 
Mechanisms of 
impact 
Audiologists responses to the 
intervention 
Mediators of behaviour 
(COM-B analysis) 
Unanticipated consequences 
Interim outcome 
Do audiologists change 
their behaviour and 
deliver intervention? 
Intervention - 
Patients 
Provision of information 
about the benefits of using 
a hearing aid and the 
negative consequences of 
not doing so 
Provision of a physical 
prompt for hearing aid use 
Development of a 
behaviour plan for how 
hearing aid use will be 
embedded in existing daily 
routine 
Implementation 
How –  Inclusion in fitting 
consultation and 
provision of new 
resources 
What -  Fidelity (of 
audiologist), dose, 
adaptations and 
reach  
Mechanisms of 
impact 
Patients responses to the 
intervention 
Mediators of behaviour 
(COM-B analysis) 
Unanticipated consequences 
Outcome 
Do patients change their 
behaviour and wear 
their hearing aids? 
Does their quality of life 
improve? 
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9.2 Participant selection/recruitment 
The feasibility study mirrors, as far as possible, the design of a proposed large cluster-randomised 
effectiveness trial to allow the best possible estimate of sample size to be made and to test the 
acceptability and practicality of using the main outcome measures over a long term follow up period 
of one year. Four audiology departments in the south of England will be purposively sampled and 
randomised to an intervention or control condition. Cluster-randomisation has been chosen a) to 
reduce the possibility of intervention contamination across participants and b) because, in 
interviews with audiologists, the social opportunity afforded by everyone in the department 
participating in an intervention was reported to be an important determinant of behaviour and 
therefore successful implementation. The inclusion of 4 departments will allow an estimate of the 
intraclass correlation coefficient to be made. 
Due to the large volume of patients seen for hearing aid fitting it is anticipated that involving 4 
departments will yield enough data to allow such a formal calculation of sample size for a 
subsequent trial should the feasibility study be successful. While there are no figures for average 
staffing levels in audiology departments, in the development work for this study which involved 
collecting data in audiology departments, typical staff numbers ranged from 10 to 20. Each staff 
member would be expected to see an average of 3 new hearing aid fittings per week. The study is 
therefore expected to involve around 60 (4x15) audiologists and up to 200 patients across the 4 sites 
assuming data collection periods of approximately 1-2 weeks per site. 
Four departments will be purposively sampled from audiology services in the south of England in an 
attempt to include departments that represent an ‘average’ service as far as that can be determined. 
Criteria for sampling will be developed by the steering group prior to recruitment but is likely to 
include a consideration of patient population size and age profile, staff profile and commissioning 
arrangement. The south of England has been selected on the basis of the geographical convenience 
of the location for the researchers, reducing logistical cost and complexity. Departments will be 
selected that are matched as far as possible in terms of staff and patient profile. Two departments 
will be selected at random to implement the intervention in addition to usual care. The others will 
act as a control, providing usual care; a standard hearing aid fitting including prescription fitting of 
the hearing aid(s), instruction and practice in the physical manipulation and maintenance of the 
hearing(s). 
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All audiologists working within participating departments will receive the training and be asked to 
implement the intervention with patients. There will be no exclusion criteria on the basis of 
professional grade or years of experience. 
There will be no specific exclusion criteria for patient participants in terms of level of hearing loss. If 
they meet the local criteria for hearing aid fitting then they meet the criteria for this trial. For the 
purposes of outcome measurement, it is important that patient participants are able to speak, 
understand and read English and have sufficient mental capacity to provide informed consent. This 
may be influenced by the presence of co-morbidity such as dementia. We will collect data on 
reasons where consent is not sought. 
Participating departments will be randomised by one of the researchers using a random number 
generator. Patients will be blind to group allocation. It is not possible to blind participating 
audiologists. 
9.3 Intervention content and evaluation 
Table 9.1 gives an overview of intervention content and outcome measurement. Further details are 
discussed in specific sections below. 
Intervention       Process evaluation 
  
Audiologist-targeted 
intervention 
Behaviour Change 
Technique (BCT) 
Delivered 
by 
When 6 week, 6 month and 1 year 
follow up 
  Taken from BCTTv1 Researcher During 
45 
minute 
training 
session 
  
  
Provision of written 
information on the 
benefits of planning 
5.1 Information 
about health 
consequences 
    Video recording and deductive 
thematic analysis comparing 
BCTs delivered with BCTs 
specified in intervention design 
 
Thematic analysis of audiologist 
i-plan 
 
Interviews with audiologists 
regarding experience of 
intervention and mediators of 
behaviour 
 
Time and resources implications 
of intervention delivery  
  
 
  5.3 Information 
about social and 
environmental 
consequences 
    
Provision of written 
information on the 
negative 
consequences of not 
planning 
5.1 Information 
about health 
consequences 
    
  5.3 Information 
about social and 
environmental 
consequences 
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Provision of a cue 
card for behaviour 
planning ('i-can i-
plan' card) 
7.1 Prompts and 
cues 
      
 
  
  
  
  
  
  
  
  
  
  1.4 Action planning     
  12.5 Adding objects 
to the environment 
    
Creation of a written 
audiologist-held 
behaviour plan for 
clinical behaviour 
change (the 'i-plan') 
1.1 Goal setting 
(behaviour) 
    
  1.2 Problem solving     
  1.4 Action planning     
  4.1 Instruction on 
how to perform the 
behaviour 
    
  6.1 Demonstration 
of the behaviour 
    
  8.1 Behavioural 
practice/rehearsal 
    
  8.3 Habit formation     
  14.2 Punishment     
          
  
Patient-targeted 
intervention 
  Audiologist At each 
new 
hearing 
aid 
fitting 
  
  
Provision of written 
information on the 
benefits of hearing 
aid use 
5.1 Information 
about health 
consequences 
    Self-reported 
fidelity and 
reach of info 
provision to 
patients 
 
Patient-
reported 
fidelity and 
reach of info 
provision 
  
  
  
  
  
  
Self-reported 
fidelity and 
reach of cue 
provision 
Patient-
Self-reported 
fidelity and 
reach of info 
provision to 
patients 
 
Non-
participant 
observation of 
info giving 
  
  
  
  
 
 
 
Self-reported 
fidelity and 
reach of cue 
provision 
Non-
  5.3 Information 
about social and 
environmental 
consequences 
    
Provision of written 
information on the 
negative 
consequences of 
non-use 
5.1 Information 
about health 
consequences 
    
  5.3 Information 
about social and 
environmental 
consequences 
    
Provision of a cue 
card for hearing aid 
use (i-can i-plan 
7.1 Prompts and 
cues 
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card) reported 
fidelity and 
reach 
Self-reported 
planning 
behaviour – 
fidelity, dose, 
adaptations 
and reach 
 
Analysis of i-
plan data from 
electronic 
patient record 
 
 
 
 
 
 
 
 
Self-report 
habit index 
 
Interviews 
with patients 
about their 
experiences of 
intervention 
and mediators 
of behaviour 
participant 
obs of prompt 
use 
Self-reported 
planning 
behaviour – 
fidelity, dose, 
adaptations 
and reach 
 
Analysis of i-
plan data 
from 
electronic 
patient record 
 
Non-
participant 
observation of 
planning 
behaviour 
 
Self-report 
habit index 
 
Assessment of 
time and 
resource use 
in 
intervention 
delivery 
  1.4 Action planning     
  12.5 Adding objects 
to the environment 
    
Creation of a written 
patient-held 
behaviour plan for 
hearing aid use (the 
'i-plan') 
1.1 Goal setting 
(behaviour) 
    
  1.2 Problem solving     
  1.4 Action planning     
  8.3 Habit formation     
    Patient outcome measures 
    6 week, 6 month and 1 year FU 
    Self-reported hearing aid use 
 
Data-logged hearing aid use 
 
Hearing related quality of life 
 
Self-report habit index 
 
Table 9.1 Overview of intervention content, process evaluation and outcome measurement 
9.3.1 Evaluation of contextual factors 
For both intervention components targeted at audiologists and intervention components targeted at 
patients, the amount and type of resources required to deliver the interventions will be recorded at 
6 weeks post intervention delivery. 6 weeks has been chosen for pragmatic reasons as the short-
term follow up point because it is common practice for patients to be followed up at 6 weeks post-
hearing aid fitting either in person at a scheduled appointment or by telephone. Collecting data at 
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this point will minimise the impact of the feasibility study on participating departments and may 
therefore improve recruitment and retention. In addition it will mean that the feasibility study more 
closely conforms to routine practice, increasingly the likelihood that any outcomes will be 
implementable in routine practice. A calculation of the direct financial cost of hearing aid non-use 
will be made for each department based on the cost of the un-used devices themselves and 
audiologist time.  
At baseline demographic characteristics of patients (age, gender, years’ of education), duration, 
nature and degree of hearing loss and the quantity and nature of any comorbidities will be recorded. 
This study will use the definition of complex multi-morbidity suggested by Harrison et al. (2014); the 
co-occurrence of three or more chronic conditions affecting three or more different body systems 
within one person without defining an index chronic condition (Harrison et al., 2014). The WHO 
definition of a chronic condition will be used; a health problem that requires ongoing management 
over a period of years or decades. In addition, details of participating audiologists: age, gender, 
professional grade and years of experience will be recorded. These data will be used to analyse 
whether any of these factors influence either implementation, mechanism of impact or outcome. 
9.3.2 Evaluation of implementation 
Regarding evaluation of the effects of the intervention on audiologists, fidelity and adaptations will 
be evaluated by recording the training session(s) and comparing BCTs delivered to the BCTs specified 
in the intervention design and in table 9.1. In addition, individual audiologist behaviour plans 
formulated during the training session will be photocopied and analysed to understand how well the 
audiologists have understood and engaged with planning behaviour. An assessment of dose is not 
applicable in this context as this is a single stage intervention e.g. a single dose. Reach will be 
measured by recording how many audiologists within the participating department access the 
training. 
Regarding patient impact, self-reported fidelity, adaptation and reach on the part of audiologists at 6 
weeks, 6 months and 1 year will be assessed.  Audiologists will be asked to estimate the proportion 
of patients they completed an i-plan with over the preceding week. Patients will also be asked 
whether they received the different components of the intervention. This will be triangulated with 
data downloaded from the electronic health record. Pre-defined criteria including content, coverage 
and frequency will be used to assess fidelity (Muntinga et al., 2015). In addition, at one year follow 
up, a sample of hearing aid fitting consultations in the intervention department will be recorded to 
assess the use of specific behaviour change techniques, classified using the behaviour change 
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technique taxonomy (version 1)(Michie et al., 2013), essentially replicating the study described in 
chapter 6. Purposive sampling will be used to ensure that audiologists with a range of experience 
and a range of habitual behaviour scores are included. These data will be triangulated with the data 
from the electronic template to assess the feasibility of using electronic data of this type to infer 
whether specific behaviours have taken place. 
9.3.3 Evaluation of mechanisms of impact 
In a small random sample, patient and audiologist experience of using their respective prompts, i-
plan and other intervention components will be assessed using qualitative analysis of structured 
interviews based on the COM-B model at the 6 week follow up in the intervention department. 
A draft ‘i-can, i-plan’ card and patient information is shown in figure 8.1. Feedback on the draft 
resources will be sought as part of the intervention evaluation during qualitative interviews with 
audiologists and patients.  
Self-Report Habit Index to gauge the extent to which i-plan use has become habitual amongst 
audiologists. 
The template, introduced in section 8.4 and shown in appendix S will also be evaluated using 
feedback from participants. This data will be compared with the data relating to fidelity of this 
intervention component to assess, for example, whether sections of the template that are perceived 
to be more user friendly are more likely to be completed. 
9.3.4 Evaluation of outcome 
The interim outcome of audiologist behaviour change effectively forms the fidelity component of the 
implementation of intervention B in the logic model in figure 9.1. 
Patient behaviour change and outcome, as discussed in chapters 2 and 3, is an area where there is 
little consensus in terms of specific measures used and where there is a lack of evidence on long 
term outcome in audiology. This study will therefore look at the acceptability and practicality of 
measuring long term outcome over the period of a year. However, short term outcome will also be 
measured to allow an analysis of change over time.  
Outcome measures recorded at 6 weeks, 6 months and 1 year: 
 Self-reported hearing aid use – this will be assessed by asking patients to estimate how 
many days they have worn their hearing aid in the week prior to outcome measurement and 
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for how many hours per day. This data will be used to classify participants as users or non-
users based on pre-defined criteria so that adherence-type data can be calculated. Average 
hours of use per day will also be measured so that data from this study can be directly 
compared with the majority of previous studies that measure hearing aid use in terms of 
average hours per day (see chapter 3). 
 Data-logged hearing aid use – current digital hearing aids automatically record when they 
are switched on. This data can be downloaded to give a more objective measure of how 
much a hearing aid is being used. 
 Hearing–related quality of life – assessed using the Hearing Handicap Inventory (Ventry, 
Weinstein 1982). This has been chosen because it was the most commonly used measure in 
the systematic review detailed in chapter 3. It is a psychometrically validated measure of 
hearing handicap and hearing related quality of life.  
 Self-Report Habit Index (Verplanken & Orbell, 2003) to gauge the extent to which hearing aid 
use has become habitual. This is a psychometrically valid questionnaire of habit strength. 
These measures will be undertaken in both control and intervention departments to allow estimates 
of recruitment, retention and effect size to be made. 
9.4 Study conduct 
Quantitative patient outcomes will be collected by the participating audiologists at the 6 week 
follow up. In departments that do not offer such a review, patients will be contacted by telephone 
by the research team to collect the relevant data for the study. Both outcome questionnaires are 
short and can be given to patients in the waiting room immediately before or after their 
appointment or administered by telephone. Data-logging is available as standard on all current NHS 
models of hearing aid. This data can be downloaded and recorded in the patient record during the 
follow up visit. Patient data will be collected at 6 month and one-year follow-up appointments to 
allow for data-logged information to be downloaded. Patients will be asked to self-report hearing aid 
use and complete the SRHI at these appointments. These are additional visits needed for the 
purposes of the study.  
Audiologist self-report data will be collected remotely. Audiologists will be sent an online 
questionnaire containing the SRHI and self-report behaviour questions. Email reminders and follow-
up phones calls will be used where necessary to optimise the response rate. Electronic data from the 
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intervention department will be downloaded by one of the research team. The study will be 
analysed and reported in accordance with the CONSORT statement (Schulz, Altman & Moher, 2010). 
9.5 Dissemination 
The conclusions of this research will be disseminated to three key populations: people with hearing 
loss; clinicians currently treating hearing loss; researchers and policy makers involved in the 
implementation of behaviour change interventions. 
Disseminatation of findings to people with hearing loss will be directed via voluntary organisations 
such as Action on Hearing Loss and Hearing Link through the use of plain English summaries, press 
releases and media interviews. A particular aim would be to raise the expectation amongst people 
with hearing loss that behaviour planning might be an integral part of their patient journey because 
patient benefit and expectation has been shown to be a potentially important motivating factor in 
changing audiologist behaviour (see chapter 7). 
Findings will be disseminated to those currently involved in the management of hearing loss and 
implementation research by submitting academic papers to peer reviewed journals and editorial 
pieces to professional magazines. The aim would also be to present to at least one national and one 
international conference. 
It is anticipated that social media such as Twitter will be an important tool in disseminating findings 
to all the key groups including audiology professional bodies, voluntary organisations working with 
hearing loss and health services researchers. 
9.6 Research timetable 
Figure 9.2 shows a Gantt timetable for the proposed feasibility study. 
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Figure 9.2 Gantt chart showing the timetable of a proposed feasibility study 
9.7 Ethical considerations and risk assessment 
As the research will involve NHS patients and university researchers, it will require ethical approval 
by both the University of Surrey and via the NHS Integrated Research Application System.  
Data collection during the observation and interview phases of this project described in chapters 6 
and 7 suggests that difficulty with recruitment will not be a significant issue. It is anticipated that 
three departments may need to be approached to recruit the two needed for this feasibility study. 
Once departments were recruited, individual audiologist and patient consent rates were in excess of 
90%. The intensity level of the current intervention is low (i.e. training is designed to be delivered in 
a single staff meeting to all staff, behaviour changes are incremental to processes already occurring 
and there are only small data collection implications for staff and patients with two short 
questionnaires being administered across two time periods). It is therefore anticipated that consent 
rates within participating departments will be of an equivalent level to the developmental studies. 
This intervention is designed to be low impact in terms of resources and technical need. The risk of 
not being able to deliver the different components of the intervention is considered to be very low.  
Data access will be an important part of this study. Appropriate ethical approval will be sought to 
obtain access. Data access and storage will comply with all relevant legislation and policy including 
Stage/month 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24
1. Recruit departments
2. Research governance
3. Trial preparation
4. Recruit participants
5. Intervention delivery
6. Short term follow up
7. 6 month follow up
8. One year follow up
9. Analysis
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the 1998 Data Protection Act, NHS and NIHR research and information governance policies. Study 
data will be stored on a dedicated laptop and backed up on a secure hard drive.  
9.8 Research governance 
Research governance will be provided by a steering committee which will comprise the research 
team and members independent of that team. The group will include two adults with acquired 
hearing loss. These members will be recruited in collaboration with the charity, Action On Hearing 
Loss. The patient representatives will need to have access to the internet and email in order that 
they can receive updates and contribute on an equal basis with other group members. Specific 
training for this study will include a face-to-face meeting with the research fellow prior to the first 
steering committee meeting. The one-day training will include: 
 An introduction to the research protocol 
 The role of steering committee members including their own in evolving aspects of study 
design, data collection, analysis and dissemination 
 Collaborative development of detailed role descriptions taking into account previous 
knowledge, skills and experience 
 A discussion of the limits of what can and cannot be changed at each stage of the research 
 An explanation of how decisions will be made within the steering group 
 Careful consideration and planning to meet the communication needs of the patient 
representatives. This will include basic deaf awareness training for other steering committee 
members, provided by the research fellow who has provided this training in the past to NHS 
staff 
 The provision of written information on the project to supplement face-to-face training, 
including a glossary of terminology 
 Identification of additional training and support needs. 
The group will also include two experienced audiologist steering committee members who will 
oversee the conduct of the research, assist in compiling an annual report on study progress and 
provide independent expertise where needed. Thus the conduct of this research will be overseen by 
four independent representatives of key stakeholders in this context. 
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9.9 Chapter summary 
This chapter presented the protocol for a feasibility study of the intervention described in chapter 8, 
based on the development work described in prior chapters. This protocol was submitted as part of 
a funding application to the NIHR Research for Patient Benefit Programme and the Health 
Foundation call for behavioural interventions. Taking this research to the feasibility testing stage will 
form the post-doctoral work of the author. 
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10 Discussion and conclusion 
This research has sought to embed hearing loss within the context of long term conditions. Viewing 
hearing loss in this wider context has facilitated the application of frameworks such as the chronic 
care model and concepts such as self-management support to the behavioural issue of hearing aid 
use. Long term long term hearing aid use has a positive impact on quality of life and other outcomes 
in adults with acquired hearing loss but many do not use them. Little is known about the interaction 
between patients and audiologists during the fitting consultation and how this might impact on 
subsequent long term hearing aid use. This research sought to obtain consensus about the 
interaction between patient and professional behaviour in this context and to use this and other 
qualitative work as a basis for a theory-led behavioural intervention design that aims to improve 
long term hearing aid use in adults with acquired hearing loss. 
This chapter seeks to draw on previous chapters to summarise the principal findings of this research 
as a whole in the light of the literature. The strengths and weaknesses of the method are discussed 
along with implications for practice and future research. 
10.1 Principal findings 
Previous research suggests that using a hearing aid can ameliorate some of the negative 
consequences of hearing loss and might reduce multi-morbidity. Despite this, the evidence 
summarised in chapter 2 suggests that up to 40% of people fitted with a hearing aid do not use it. In 
this context, just as in many other long term conditions, a change in patient behaviour can influence 
health outcome. The relationship of behaviour to outcome is embedded in frameworks such as the 
Chronic Care Model (CCM) (Bodenheimer, Wagner & Grumbach, 2002a; Bodenheimer, Wagner & 
Grumbach, 2002b) and also in more general behavioural models where the behaviour of participants 
in a system plays a causal role in determining outcome (Michie, Atkins & West, 2014). Some people 
with very complex health and social needs are likely to require high, consistent levels of professional 
support. However, most people with long term conditions generally benefit from changing their 
behaviour to become effective self-managers of their own health since, contacts with health care 
professionals being typically brief and infrequent, they must take responsibility for the day-to-day 
behavioural decisions that will affect their health (Wagner et al., 2001b). These patient behaviours 
can be facilitated by a health system which is organised to provide effective self-management 
support (SMS). At the level of the clinical interaction between patient and health care professional, 
this means providing patients with information and enabling them to develop the skills they need to 
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manage their own health. The provision of self-management support therefore requires behaviour 
change on the part of the health care professional. 
Links between health care professional behaviour, patient behaviour and outcome have been 
established in the context of other long term conditions (e.g. Ryan & Doran, 2012); a factor thought 
to be helpful in assessing quality of care (Brook & McGlynn, 1996). The provision of self-
management support and changes in delivery system design that support it have been shown to be 
associated with improved outcomes such as symptom reduction and improvements in biomarkers 
for disease in long term conditions such as diabetes (Tsai et al., 2005; Kreindler, 2009). In the first 
review of its type to look across the whole hearing health care system, the systematic review of 
interventions to improve hearing aid use (detailed in chapter 3) showed there is some evidence to 
support the use of SMS and complex interventions combining SMS and delivery system design in 
adult auditory rehabilitation. The systematic review used the definition of self-management support 
given in the CCM to classify interventions. None of the individual studies referred to self-
management or self-management support despite the fact that most of them included at least one 
component of it. Confidence in the quality of the evidence was low to very low, being influenced by 
high risk of bias in many of the included studies, issues around generalisability and consistency and a 
lack of consideration of long-term outcomes. There was poor specification of the hypothesised 
‘active ingredients’ of interventions and little explicit reference to theory in intervention design. In 
addition, there was a lack of evidence on the effect of self-management support on behaviour; 
hearing aid use (Barker et al., 2014; Barker et al., 2015). This means the relationship between 
audiologist behaviour, patient behaviour and outcome remains unclear; a problem highlighted by 
other researchers (Humes & Krull, 2012) that is not unique to hearing health care (Brook, McGlynn & 
Shekelle, 2000). Hearing health care interventions are often tested in small clinical trials and the 
diversity of interventions and outcome measurement means that meta-analysis of these small trials 
can be problematic (Hanratty & Lawlor, 2000; Humes & Krull, 2012; Barker et al., 2014).  
Evidence suggests that audiologists are not giving patients opportunities during pre- and post-fitting 
consultations to become actively involved in their own care and that this may be impacting on 
subsequent hearing aid use (Laplante-Levesque, Hickson & Worrall, 2010b; Laplante-Levesque, 
Hickson & Worrall, 2011; Laplante-Levesque, Hickson & Worrall, 2012b; Kelly et al., 2013; Grenness 
et al., 2015b). However, little research had focused on audiologist behaviour during fitting 
consultations (Knudsen et al., 2010). Using existing evidence on reported reasons for hearing aid 
non-use from patient interviews supplemented by psychological theory on potential determinants of 
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behaviour, chapter 4 attempted to develop a conceptual model of the relationship between patient 
and audiologist behaviour in the context of hearing aid fitting consultations. 
The Delphi review described in chapter 5 attempted to collect opinion and assess consensus 
amongst stakeholders about what some of the markers of successful self-management and self-
management support are in the context of hearing health care, including during fitting consultations. 
There was agreement that both informing and involving processes should form part of SMS; 
consistent with the evidence that both are necessary to support patient behaviour change (Pearson 
et al., 2007). 
The results of the observational study of audiologist behaviour during hearing aid fittings detailed in 
chapter 6 support previous findings that collaborative behaviours are not embedded in routine 
practice in hearing health care (Laplante-Levesque et al., 2012; Kelly et al., 2013; Grenness et al., 
2015a; Grenness et al., 2015b), including services operating under the quality improvement 
guidelines analysed in chapter 2. The fitting consultation appears to be viewed as an almost 
completely technical process with low levels of use of key behaviour change techniques that, based 
on the conceptual map developed in chapter 4, might help patients change their behaviour. Four 
specific audiologist behaviours were identified as being potentially useful in influencing hearing aid 
use: providing information about the benefits of hearing aid use; providing information about the 
dis-benefits on non-use; providing prompts for hearing aid use and collaborating with patients to 
develop a behaviour plan for when, how and where the hearing aid(s) will be used. 
Chapter 7 summarised the results of an analysis, using the theoretical domains framework and COM-
B model, of potential determinants of these four audiologist behaviours thought to be potentially 
important but currently missing from hearing aid fittings. This analysis suggested that factors 
relevant to psychological capability, physical and social opportunity, reflective and automatic 
motivation need to change in order for the specified behaviours to occur. Specifically, audiologists 
reported that they need to understand why and how to carry out the behaviours, they need to have 
time and access to the right tools and prompts, they need to be supported by colleagues who are 
also doing the same behaviours, they need to believe that the behaviours produce benefits for 
themselves and particularly for their patients, they need to be able to plan for and then embed the 
new behaviours into their existing clinical routine. 
Chapter 8 developed this behavioural analysis, following the stages of the behaviour change wheel 
(BCW), to design a multi-level, theory-based intervention that aims to improve long term hearing aid 
use and hearing-related quality of life in adults with acquired hearing loss. Intervention functions 
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and specific behaviour change techniques were selected to address the determinants identified in 
the behavioural analysis. The design of a feasibility study to test these components was described in 
chapter 9. 
10.2 Strengths and limitations  
This research began with a clear definition of a behavioural problem that is linked to outcome for 
adults with acquired hearing loss. This provided a rationale for using psychological behavioural 
theory in problem analysis, intervention development and evaluation. The link between problem 
definition, the use of theory, intervention design and evaluation is rarely specified in this way in 
hearing health care research, as evidenced by the poor reference to any theory and poor 
specification of individual active ingredients of interventions detailed in chapter 3.   
The epistemological basis for this research was critical realism. Some might view critical realism as 
conflicting with the choice to undertake a systematic review and that a realist approach to data 
synthesis is more likely to yield answers to questions not just about what works but for whom and 
under what circumstances. Pawson et al. (2005) and Greenhalgh et al. (2014) have particularly 
argued for such an approach. Systematic reviews are often considered to represent positivist 
methodology, given the primacy accorded to experimental methods, particularly randomised 
controlled trials, which attempt to reduce the influence of context in the interpretation of effect 
(Hjørland, 2011). The choice to do a systematic review was a pragmatic one influenced by the high 
value placed on such reviews by policy makers and others who consider the systematic review to 
represent the highest quality evidence in the context of evidence-based medicine (Ashcroft 2004). In 
order to implement a subsequent intervention, it was felt that one based on the foundation of a 
Cochrane review would carry more weight amongst those in a position to fund such an 
implementation. In addition, the high degree of transparency and methodological rigor applied to 
minimise bias in data collection and analysis has cross-paradigm appeal (Higgins, Green 2008).  
The systematic review described in chapter 3 included a data analysis that was published as a 
Cochrane review (Barker et al., 2014). This necessitated participation in a rigorous peer review 
process. The review title, protocol and final text were subject to the approval of an independent 
editorial board operating under the auspices of the Cochrane collaboration. The wide-ranging nature 
of the review did create some tensions with the Cochrane group editorial board who were more 
used to overseeing more tightly defined reviews seeking to answer questions in the form ‘Does 
intervention x work for condition y’. The aim of the review for the purposes of this thesis was to act 
as a starting point for exploring causal mechanisms within the context of hearing health care. There 
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were discussions around the scope and breadth of the review and this had to be balanced against 
the expectation that the Cochrane section of the review would produce a clear meta-analysis and 
summary of what did or did not work. There was concern about how the interventions were 
grouped for analysis and a strong justification had to be made for using the CCM element 
definitions. In the discussion however there was little opportunity to return to these definitions and 
discuss or hypothesise why particular intervention types were or were not effective. Sometimes this 
was due to lack of data, both in terms of lack of available studies but also insufficient reported detail 
and theoretical underpinning in many of the included studies. But it was also not an expected part of 
the methodological framework required by the review which was frustrating for a critical realist 
trying to elucidate causal mechanisms. There have been examples of realist studies and reviews 
which have attempted to capture overall effect as well as answer contextual questions about which 
interventions work, for whom and under what circumstances (Pawson et al., 2005; Bonell et al., 
2012).  
The advantages of engaging with the Cochrane process were: the high level of transparency and 
methodological rigor including a prior peer review and publication of the protocol, independent 
study selection and data extraction; excellent training and support; open access and high citation 
rate meaning that the review has already been used to inform policy in the context of hearing health 
care. The first disadvantage was the extra work involved in making the case for a wider ranging 
whole systems review; an aim which was only partially met due to restrictions imposed on inclusion 
criteria. It was difficult to balance an acknowledgement and exploration of the complexity in the 
system with the clarity required for meta-analysis. In the end, additional data were collected for the 
systematic review presented in chapter 3 but analysed outside the strictures of the Cochrane review 
process. This has informed wider debate, for example about outcome measurement.   
Previous reviews on the effects of interventions in hearing health care have focused on specific 
intervention types such as group rehabilitation or auditory training (Sweetow & Palmer, 2005; 
Chisolm & Arnold, 2012) as discussed in chapter 3. While these provide specific information about 
what might work, they give little information about relative effect that allows wider policy 
judgements to be made about where intervention effort should be concentrated. Patient behaviour 
operates within a wider health care system, different elements of which could have different effects 
on their behaviour and outcomes as shown in previous systematic reviews of care for LTCs including 
asthma, diabetes, congestive heart failure and depression (Tsai et al., 2005; Kreindler, 2009). Overall, 
the context of hearing loss as a long term condition and the behavioural problem of hearing loss 
provided a rationale for taking a whole systems approach using the CCM as a framework when 
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reviewing the evidence on what works in terms of improving hearing aid use in adult auditory 
rehabilitation. The decision to undertake a rigorous systematic review, although difficult to reconcile 
within a critical realist paradigm at times, provided a sound basis from which to explore the complex 
mechanisms of inter-related behaviours that contribute to outcome in this context. It had the 
additional benefit of helping to embed and align hearing loss within the wider literature on long 
term conditions, something only recently acknowledged at a political level. 
Previous reviews have also concentrated on outcomes such as hearing-related quality of life, hearing 
handicap or hearing aid benefit. While these outcomes are important they are likely to be influenced 
by more than the intervention put in place by the health system (Brook, McGlynn & Shekelle, 2000). 
No reviews have focused specifically on patient behaviour in this context and how this might be 
influenced by the behaviour of the health system or other factors. Yet this is a context in which 
much research has gone into establishing the extent of the behavioural problem of hearing aid use; 
specifically whether hearing aids are used or not rather than hours of use per day. The problem is 
always quoted in this way and yet potential solutions have been assessed against different criteria 
meaning that it is difficult to establish which interventions might be most effective at solving the 
behavioural problem of hearing aid use. 
Studies of self-management support suggest that active patient involvement in their own care is an 
important component in changing behaviour and promoting effective self-management as discussed 
in chapter 2. Much of this aligns with the literature on patient-centred care. A separate body of 
literature exists suggesting that clinician involvement in intervention development is also beneficial 
in changing behaviour and promoting effective implementation. The active involvement of 
audiologists in intervention development is a key strength of this research. Stakeholder consensus 
and feedback has informed intervention design, consistent with a person-based approach applied 
during the intervention development phase (Yardley et al., 2015). Just as patients hearing aid use is 
mediated by a complex interaction of factors within a system of actors and component behaviours, 
audiologist planning behaviour is also mediated by several inter-related determinants. The resulting 
intervention design attempts to consider and account for these interacting components. 
A potential limitation of this study is that the determinants of patient behaviour have been inferred 
from the literature. Although the literature on reported reasons for non-use of hearing aids is 
reasonably extensive there are methodological weaknesses in how data have been collected, 
discussed in chapter 2, which might limit the conclusions drawn. The qualitative work described in 
chapters 6 and 7 has focused on elucidating the behavioural determinants of audiologist behaviour. 
While some attempt was made to supplement reported reasons for non-use of hearing aids with 
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theory, carrying out a parallel theory-based qualitative analysis of patient behaviour may have 
revealed different avenues for intervention development or further strengthened the rationale for 
focusing on the interaction between patient and audiologist. 
The MRC guidance on developing complex interventions advocates the use of psychological theory 
(Craig et al., 2008). As discussed in chapter 4, it helps in intervention design and in evaluating why 
interventions work or do not work. As part of a mixed methodology it helps to illuminate the 
sometimes complex behavioural inter-relationships that come together in a given context to 
determine outcome. Moore et al. (2015) emphasise the importance of theory in elucidating such 
causal mechanisms. At the very least it is necessary to state the assumptions that underlie an 
intervention design even if these do not make reference to a specific psychological theory e.g. that 
providing prompts will remind someone to do a behaviour and make it more likely that it will 
happen. Doing this using a recognised language of theory facilitates comparison with other 
interventions, enabling generalisation across and between contexts and the further development or 
evolution of theory. Given the importance of using psychological theory in behavioural research, 
disappointingly few hearing health care papers make reference to theory. Of the papers identified 
during the review of the reported factors influencing hearing aid use in chapter 2 only two made 
reference to a psychological theory of behaviour in collecting or evaluating their data (Laplante-
Levesque, Hickson & Worrall, 2012b; Hickson et al., 2014).  
The COM-B model used in this research has the advantage that it can be applied across contexts and 
behaviours. COM-B is not a theory in it’s in own right in that it does not seek to explain or predict 
why or how a particular behaviour occurs. However, the model provides a simple starting point and 
can signpost to specific psychological theories of, for example, motivation if a more granular 
theoretical understanding of behaviour is required. It is equally applicable to patient and 
professional behaviour and naturally incorporates context each time it is applied. It is possible that 
this could limit generalisability or conclusions about how an intervention based on a COM-B 
behavioural analysis could be applied to different contexts. This would necessitate an assessment of 
how similar the contexts are. In the context of this research, the context within which patients use 
their hearing aids appears on the surface very different from the context within which audiologists 
carry out hearing aid fittings. However there are similarities in that both behaviours need to be 
repeated in predictable, consistent albeit different environments. Parallel analyses of these 
behaviours using the same model facilitates judgements about how similar the contexts and 
determinants of behaviour are. 
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The general applicability of the COM-B model might be an advantage to some but be seen as a 
disadvantage to others who perceive the model as trying to be ‘all things to all men’ or a ‘jack of all 
trades but master of none’. A researcher with a special interest in a particular context where a single 
theory or group of theories is well established might not see the need for a general supra-theory 
model such as COM-B and might perceive it as difficult to operationalise. However, in the context of 
hearing loss, the use of psychological theory is in its infancy and the COM-B model can act as a useful 
guide to the non-specialist intervention developer faced with a bewildering choice of possible 
theories on which to base their intervention. COM-B can help to narrow the field of choice. If, for 
example, social opportunity is identified as an important behavioural determinant to address a 
particular problem then only theories relevant to that determinant need be reviewed. COM-B 
provides the link between intervention development via the behaviour change wheel (BCW) and 
theory. The link with the BCW provides a model for operationalising intervention development, as 
demonstrated in this thesis. 
In a recent critique of a national programme for diabetes prevention Barry et al. (2015) highlight that 
diabetes prevention is not just about individual behaviour change on the part of the person at risk of 
developing diabetes. Supra-theory models such as COM-B can encompass this as a full behavioural 
analysis will include an assessment of the wider influences on behaviour such as physical and social 
opportunity. Hawe, Shiell & Riley (2009) emphasise the need to ensure that the theory selected is ‘fit 
for purpose’ in the context in which they will be applied and suggests that psychological theories 
may be less useful at a system or organisation level where sociological theory may be more 
appropriate. 
In the context of a long term condition, such as hearing loss, this research has deliberately focused 
on long term behaviour. In a system where the interaction of patient and clinician behaviour plays a 
central role in determining outcome, as exemplified in frameworks like the CCM, this necessitates a 
need for a focus not only on behaviour change but maintenance over the long term; something 
rarely explicitly acknowledged in hearing health care research (Hanratty & Lawlor, 2000; Chisolm & 
Arnold, 2012). Reviews of long term conditions research also call for greater focus on long term 
outcomes (Barlow et al., 2002). Barry et al. (2015) also highlight that behaviour change does not 
necessarily imply that there will be behaviour maintenance and a review by Kwasnicka et al. (2016) 
suggests that the theoretical underpinnings of onset are likely to be different from maintenance. In 
terms of professional behaviour, reviews indicate that following evaluation, complex interventions 
are only partially sustained (Moore et al., 2015) and how post-evaluation changes in implementation 
affect outcome is usually unknown (Stirman et al., 2012). The translation from efficacy to 
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routinisation or normalisation has proved difficult (Moore, Moore & Murphy, 2011). MRC guidance 
recommends that this is considered throughout development and evaluation stages (Craig et al., 
2008). From the tradition of sociology, May (2013) has proposed normalisation process theory (NPT) 
as a general theory of implementation. NPT proposes that successful implementation is the result of 
the actions of agents which in turn are shaped by capacity (social/structural resources available), 
potential (social-cognitive resources available) and capability (possibilities presented by the 
intervention). May argues that interventions will become routine if: elements of the intervention can 
be made workable and integrated into everyday life; the social system is conducive to 
implementation; agents individually and collectively commit to the intervention; agents 
contributions to the intervention carry forward in time and space. This equates to people having 
capability, opportunity and motivation as defined under COM-B. A strength of NPT is that it 
considers the interaction of the intervention with the actor. COM-B does not do this explicitly 
although there will be an implicit consideration of this at the stage of behavioural analysis if this 
takes into account professional behaviour i.e. if the intervention is too complex, long or expensive to 
deliver this will become evident at this stage. The importance of such factors was brought out in this 
research during the structured interviews with audiologists described in chapter 7. COM-B comes 
from a psychological behaviour change perspective and NPT from a sociological perspective but their 
constructs are congruent. This research has taken a psychological perspective as it facilitates a 
parallel consideration of theory relevant to both patient and audiologist behaviour. Since the aim is 
to promote long term behaviour change on the part of both the focus has been on theories relevant 
to behaviour maintenance. Since the COM-B model comes from a psychological tradition, the 
spotlight in this research has fallen on learning theory and habit formation to inform intervention 
development and address both patient and audiologist behaviours since, although the behaviours 
themselves are different, both should be repeated on a daily basis in a consistent context.  
10.3 Implications for practice 
The systematic review undertaken for this research suggests there is low quality evidence for the use 
of interventions including a component of self-management support in adult auditory rehabilitation. 
However, the effects of specific changes in audiologist behaviour on patient behaviour and 
subsequent outcome are unknown. It is too early to recommend changes in audiology practice 
based on this research but it has helped to focus interest on a relatively neglected stage of the 
patient journey; the fitting consultation. There have been changes to audiology practice in this 
context over the last 10-15 years with the now widespread use of real ear measurement for 
example. This research is helping to generate debate on the relative contribution of different 
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processes taking place within the fitting consultation. Along with the work of others such as Hickson, 
Grenness and Laplante-Lavesque it is promoting a focus on audiologist behaviour and how this 
interacts with patient behaviour throughout the patient journey. Even at this stage, practicing 
audiologists would benefit from thinking about the links between what they do on a day to day 
basis, what their patients do and how that leads to improved outcome. This might involve changing 
how patients feel or think but the causal model used in this research suggests that ultimately it is 
what people do that has a direct effect on outcome. Dunear-Jacob et al. (2000) state in general 
terms that poor adherence is a primary cause of sub-optimal measures of outcome. In the context of 
hearing loss, evidence shows that using a hearing aid can improve quality of life (Chisolm et al., 
2007). Use itself is not the desired outcome but a good theoretical link can be made between 
hearing aid use and improved clinical outcome such as quality of life in the context of hearing health 
care: at a very basic level, it is not possible to benefit from a hearing aid if you are not wearing it. 
Alongside an acknowledgement that audiologists can help people accept their hearing loss and move 
forward with managing it, it would be helpful if audiologists think about how their behaviour 
influences what people with hearing loss actually do and how they can support behaviour change. 
10.4  Implications for research 
Intervention design and evaluation must start with a clear definition of the problem to be addressed 
along with a rationale for why it is important that it is addressed and why it should be addressed in a 
particular way (Craig et al., 2008). In the context of this research, the problem is a behavioural one 
with sub-optimal rates of hearing aid use leading to decreased quality of life. This has been viewed 
through the lens of behavioural theory. Future researchers in hearing health care should give at the 
outset an explicit definition of whether and how they see behaviour and outcome as related. 
Currently, problem definition is frequently given in behavioural terms but there is then little 
reference to behavioural theory and changes in behaviour, where they are recorded, are presented 
alongside quality of life and other measures of outcome. Alternatively, studies may measure changes 
in behaviour such as hearing aid use but do not make it clear how the behaviour they are measuring 
is linked to the problem they are trying to address.  
If the problem is a behavioural one, as is the case in this research, the developers of the BCW 
suggest the next step is to make a clear analysis of the context and interacting web of behaviours in 
which the target behaviour takes place, or should take place (Michie, Atkins & West, 2014). This 
research has followed this approach. Without this as a starting point, an intervention may be 
developed that addresses a part of the system that is likely to have little impact on outcome or 
subsequently found to be impossible to put into practice. In a health care environment, at least one 
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modelled on a framework like the CCM, patient behaviour is always going to interact with health 
care professional behaviour at some level in the system (Bodenheimer, Wagner & Grumbach, 2002a; 
Bodenheimer, Wagner & Grumbach, 2002b). This means that an evaluation of an intervention 
aiming to change patient behaviour will at some point contain a component or become about 
evaluating the behaviour of the health care system that is implementing change. MRC guidance on 
the development of complex interventions states that: 
‘Complex interventions typically involve making changes to the behaviours of intervention 
providers or the dynamics of the systems within which they operate’ (Craig et al., 2008) 
The MRC process evaluation document also provides a clear rationale for evaluating the behaviour 
of those implementing an intervention (Moore et al., 2015). Consistent with a critical realist 
approach Pawson & Tilley (1997), it states that evaluations of provider behaviour and 
implementation allow judgements to be made about the generalisability of results in RCTs of 
effectiveness trials and add information about context and causal mechanisms that bridges the gap 
between efficacy and effectiveness i.e. whether an intervention works versus whether it works in a 
particular context in the real world (Moore et al., 2015). The authors highlight the importance of the 
need to consider whether an intervention targeted at patients but delivered by health care 
professionals is being implemented i.e. whether the active ingredients of the intervention being put 
into practice or not (Moore et al., 2015). When assessing the feasibility, efficacy or effectiveness of 
an intervention, it is of course important to know whether it was delivered. An analysis that relies 
solely on patient outcome data might conclude that an intervention is ineffective but further 
analysis of the behaviour of those who were asked to implement the intervention i.e. a process 
evaluation may reveal that the intervention was not, in fact, delivered. Had such an evaluation not 
taken place, an efficacious intervention might be wrongly rejected as ineffective. Judgements about 
effectiveness need to be made in the light of whether an intervention was delivered. The MRC 
process evaluation document states that the principle aim of an outcome evaluation is to test the 
theory of the intervention in terms of whether the selected course of action led to the desired 
change e.g. whether giving information, prompts and making a behavioural plan resulted in 
improved hearing aid use. Examining the quality and quantity of what was actually delivered, and to 
whom, is vital in establishing the extent to which the outcomes evaluation represents a valid test of 
intervention theory (Steckler, Linnan & Israel, 2002). This type of evaluation was lacking in all of the 
included studies in the systematic review detailed in chapter 3 and limited the conclusions drawn in 
terms of generalisability. 
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However, separating outcome evaluation from intervention evaluation may be counter-productive 
in some respects and this research has sought to integrate the two at the intervention development 
stage. The MRC guidance on process evaluation advocates a consideration of health care 
professional behaviour but only beginning at the feasibility stage (Moore et al., 2015). This stage 
seeks to answer questions such as whether the intervention can be implemented, outcomes 
measured and whether it is acceptable. Thus there are separate tests of intervention theory (does 
the intervention work; efficacy) and implementation theory (can the intervention work; 
effectiveness). This is analogous to the RE-AIM framework introduced in chapter 4 where reach and 
effectiveness form part of the evaluation framework addressing the components of the intervention 
targeted at patients (intervention theory) and adoption, implementation and maintenance address 
components targeted at implementers (implementation theory). Typical intervention development 
follows a well-trodden path of testing the efficacy of an intervention in small-scale and only then 
thinking about implementation in clinical practice. ‘Can it work?’, ‘does it work?’ and ‘will it work?’ 
are typically presented as questions to be answered separately (e.g. Bowen et al., 2009). The MRC 
guidance could go further and advocate modelling of the interacting systems of behaviours a priori 
during the development stage of an intervention rather than starting at the feasibility or evaluation 
stages as demonstrated in this research. A consideration of process (health care professional 
behaviour or organisational behaviour) can and should be embedded within intervention 
development; not merely part of subsequent evaluation. Not doing this fails to take account of the 
system within which the target (patient) behaviour is taking place. This risks wasting resources on 
developing interventions that may be efficacious but impossible to implement and therefore 
ineffective (Kennedy et al., 2013; Sun & Guyatt, 2013; Gardner et al., 2014; Kennedy et al., 2014). If 
the development stage includes a theoretically based model of the interaction of relevant 
behaviours it is, in theory at least, much more likely to be implementable and acceptable to the 
implementer. The feasibility stage then becomes about iterative development of the intervention 
rather than having to go back to the drawing board or abandon an intervention altogether. This is 
not to say that in the context of basic research it is not appropriate to develop an intervention just to 
test efficacy i.e. whether it works or not. However, in the context of health services research, where 
there is very likely to be an interaction between the behaviour of patients and professionals and 
where resources are limited, it is necessary to consider at the earliest possible stage whether and 
how an intervention will work as well. Embedding theory-based hypotheses about key interacting 
behaviours at the development stage should help to ensure that relevant target behaviours are 
considered and planned for from the outset. Causal assumptions can be more easily stated by 
collaborating with those who will be implementing an intervention from the outset (Rogers et al., 
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2000). This should aid later judgements about why an intervention was or was not effective and 
elucidate the mechanisms by which an intervention worked or did not work in different contexts and 
make the path from proving efficacy to proving effectiveness more efficient. The success, or 
otherwise, of this approach will be evaluated during the next stage of this research. 
In a critical realist paradigm, the mechanism through which health care is realised and produces 
outcome involves the behaviour of all those operating within the system. These behaviours interact 
and part of the research endeavour is involved in trying to illuminate this interaction (Pawson & 
Tilley, 1997). A Donabedian (1988) definition of process allows, indeed demands, parallel and equal 
consideration of the interaction of patient and professional behaviour. However, the separation of 
patient behaviour and professional behaviour is deeply embedded but rarely explicitly 
acknowledged in the literature on health care behaviour change. A whole body of literature exists on 
patient behaviour change and recommendations for intervention development targeted at patients. 
Psychological theories have been developed based on promoting behaviour change in individuals or 
populations of patients. The literature on health care professional behaviour change, often referred 
to as implementation science or knowledge transfer, is largely separate. Separate psychological and 
sociological models have developed to explain behaviour in these contexts. This might be seen as 
helpful in terms of clarifying who is carrying out each set of behaviours. However, it also makes it 
harder to acknowledge the interaction and interdependence of patient and professional behaviour 
in the context of health care, especially in a system that is espousing a more patient-centred 
approach to health care where patient and professional are seen as equal, contributory participants 
rather than ‘providers’ and ‘receivers’. This research has chosen to deliberately focus on the 
interaction between, and give equal consideration to, patient and professional behaviour. 
The separation is also evident in the use of the language used to refer to behaviour. This was 
discussed with reference to patient behaviour in chapter 2 with the debate over use of terms such as 
compliance and adherence (Glasgow & Anderson, 1999; Aronson, 2007). A further level of 
complexity arises when further, separate, terms are used to refer to professional behaviour. Patients 
adhere to or comply with to a treatment plan. In contrast, process evaluations of professional 
behaviour refer to whether there was high or low fidelity to an intervention. This somehow 
distances the term ‘fidelity’ from the fact that the intervention involved a change in professional 
behaviour; almost as though patients are expected to exhibit behaviour but professionals are not. In 
addition, variations in the use and definition of the term ‘fidelity’ mirror variations in the use of the 
term ‘adherence’ (Moncher & Prinz, 1991; Lichstein, Riedel & Grieve, 1994; Steckler, Linnan & Israel, 
2002). In referring to professional behaviour, Steckler, Linnan & Israel (2002) speak of assessing 
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fidelity, dose and reach while Carroll et al. (2007) refer to content, frequency and duration and 
coverage. In practical terms of whether a behaviour happened or not, they amount to the same 
thing (Moore et al., 2015). Some researchers and clinicians have argued that it is simpler and less 
confusing to specify whether a particular behaviour has occurred (for example see Shumaker, 
Ockene & Riekert, 2009). This is what we have attempted to do in this research although in 
referencing existing relevant literature it is impossible to avoid reference to some of these terms. 
This research has focused on the behaviour of adults attending for hearing aid fitting and the 
audiologists with whom they interact. In any intervention in health care which involves both patient 
and professional such as self-management and the provision of self-management support, there are 
not two entirely separate research entities where one serves to elucidate intervention effects (on 
the patient, which usually gets done first) and one serves to elucidate implementation (by the 
professional, which usually gets done after the intervention development stage although it may then 
be used to adapt the intervention before moving on to the evaluation stage). Separating the two 
behaviours and making them distinct, using different language and different theoretical models and 
investigating them at different stages in the research process is not necessarily helpful. Equivalent, 
parallel consideration of key behaviours and participants operating as part of a mechanism for 
change can, and is, facilitated by the use of behavioural theory. This could however often be 
simplified if the same theory was used across behaviours and participants. Using a comprehensive, 
cross-context model such as COM-B, as has been done in this research, facilitates this.  
This research has taken a person-centred approach to intervention development (Yardley et al., 
2015). Working with implementers and communicating emerging findings at the feasibility and 
evaluation stages is advocated by the MRC process evaluation guidance (Moore et al., 2015). 
However the authors of the document could go further and encourage the active involvement of 
implementers in intervention development. Future research would benefit from taking an approach 
where there is early consideration and involvement of those whose behaviour change is relevant to 
the behavioural problem being studied, regardless of who they are or their professional label.  
The next phase of this research will be to test the feasibility of the intervention as described in 
chapter 9. However, there is also potential to apply a similar methodological approach to 
intervention development in other contexts where behaviour is a central determinant of outcome 
such as diabetes, heart disease or other long term conditions. Management of multi-morbidity 
would be an interesting avenue to explore especially in an aging population where many people are 
living with more than one long term condition.  
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10.5 Conclusions 
The objectives of this research, following a systematic review of the literature, were: to investigate 
stakeholder opinion, using a formal consensus process, on the clinical behaviours that might support 
hearing aid use, particularly during the hearing aid fitting consultation; to observe and analyse 
current audiologist behaviour in hearing aid fitting consultations; to analyse what needs to change 
for audiologists to carry out additional behaviours that might support hearing aid use, identified with 
reference to the literature and the consensus process; to develop a theory-based intervention that 
aims to improve rates of long term hearing aid use and to plan a feasibility study of the intervention. 
These objectives have been met. The next stage is to progress this intervention through the 
feasibility stage and, if it proves feasible, onto to evaluation and possible implementation. 
This research has highlighted the place of hearing loss within the wider context of long term 
conditions. In hearing health care, efforts are being made to measure quality by monitoring 
structure and process in a context where the relationship between audiologist and patient behaviour 
are poorly understood. Certain audiologist behaviours are being measured but we do not know how 
or whether these determine patient behaviour and outcome. Too often, the behaviours are poorly 
specified in terms of what should be delivered, when, how and by whom. Brook, McGlynn & Shekelle 
(2000) suggests that process measures i.e. health care professional behaviour may offer the greatest 
potential for measuring quality on an ongoing basis in a timely fashion but that they are only useful 
when there are data linking changes in professional behaviour with changes in patient behaviour 
and improved health or quality of life. This mixed methods research represents a first step in 
elucidating relationships between professional and patient behaviour in this context. 
In the first review of its kind in hearing health care, a comprehensive, inclusive approach was applied 
to synthesising the literature. Theoretical and methodological frameworks have been combined to 
develop a theory-led complex intervention where, through a parallel consideration of the interaction 
between patient and professional behaviour, implementation has been explicitly embedded from 
the development stage. 
The COM-B model and Behaviour Change Wheel provide a systematic route from intervention 
development, through evaluation to implementation and policy. This provides an efficient model for 
intervention development and implementation, balancing efficacy with reach. This model could be 
applied to other contexts such as the management of multi-morbidity.  
If successful, this intervention will bring direct benefits to patients. More successful hearing aid 
fittings should reduce waste in audiology provision. First, hearing aids that are currently fitted but 
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not used represent a direct financial cost in terms of the equipment itself and audiologist time. 
Second, more successful initial fittings could reduce the need for subsequent visits. Finally, 
reductions in co-morbidity could reduce burden on the wider health system. The feasibility study will 
provide evidence about the practicality and acceptability of measuring long term outcomes and test 
the feasibility of using routine data from the electronic patient record to assess quality of care.  
In summary, this research began with the identification of a behavioural problem with a proven link 
to outcome; sub-optimal rates of hearing aid use. This behaviour occurs within a system of inter-
related behaviours including health care professional behaviour. Evidence suggested professional 
behaviour might be a key influence on patient behaviour in the context of self-management and 
self-management support. This led to the identification of a second relevant behavioural problem; 
audiologists not engaging in key behaviours that might support hearing aid use. These inter-related 
behavioural problems were analysed using a critical realist, behavioural, person-based approach 
informed by psychological theory. This analysis was used to develop a multi-level, theory-informed 
intervention to improve long term hearing aid use in adult auditory rehabilitation. This approach to 
intervention development could be applied in other contexts. This thesis has explored how 
frameworks and approaches from the wider context of long term conditions research can be 
deployed to understand hearing aid use. Although further research and testing is required, this 
thesis provides a new lens through which behavioural issues such as hearing aid use and the 
influence of the clinical interaction on outcome might be conducted. 
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Content analysis of audiology quality standards 
Method 
English health department policy documents advocating improved care for patients with LTCs and 
audiology quality standard documents were compared with the CCM using content analysis; a well-
established method for systematically analysing the content of communication, including text, to 
infer meaning. This method has been used in health care contexts to analyse verbatim transcripts of 
interviews and health care documentation to draw out themes present in the text (Neuendorf, 2002; 
Krippendorff, 2004).  
An ‘implementation document’ was defined as a written text designed to describe the process of 
putting a decision or plan into effect. Two quality standard implementation documents for audiology 
(Royal College of Physicians, 2012; Supply2health, 2012) were identified that were national in scope 
and that gave explicit standards for services to meet. Many other practice guidance documents exist 
and many services may be following such guidance in addition to, or instead of, the documents 
chosen. However, this study used only documents that included standards against which services are 
explicitly measured and audited at a national level, the assumption being that the activities covered 
in these standards are the ones most likely to be given priority in service planning and development 
and that they therefore have the highest potential impact on clinical practice.  
A ‘policy document’ was defined as a written text that outlines a course or principle of action 
adopted or proposed by an organization or individual. Two health department policy documents 
(Department of Health, 2005; Department of Health, 2009b) were selected based on an internet 
search for English Department of Health policy documents relating to long term conditions. The 
documents were chosen based on the following criteria: 
 Content related to long term conditions in general rather than being disease-specific 
 Purpose of the document was stated as policy 
 Published by the Department of Health in England. 
It is possible that any differences identified between the policy and audiology documents might 
reflect differences in the nature and focus of the documents i.e. policy versus implementation rather 
than differences in consistency with the CCM. To explore this possibility the following documents 
were also analysed: 
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 A health department policy document that applied across the entire patient population but 
that did not have a specific focus on LTCs (Department of Health, 2010). 
  Two diabetes implementation documents (Department of Health, 2001; Department of 
Health, 2003). These documents were selected on the basis that they represented a valid 
comparison with the audiology documents as they were similar in scope and purpose.  
Two peer-reviewed academic papers describing the CCM (Wagner et al., 2001b; Bodenheimer, 
Wagner & Grumbach, 2002a) were also analysed and used as an ‘ideal’ target for each element and 
for the CCM as a whole against which to compare the other documents. Dividing the score for a 
particular document by the ‘ideal’ found in the CCM papers allowed the scores for each document 
type to be scaled and displayed as a percentage score against an ‘ideal’ CCM document. 
The CCM summarises the basic elements for improving care in health systems at the community, 
organisation, practice and clinician levels. Single words or two-word phrases taken from the CCM 
element definitions were chosen as the recording units for this analysis in the context of the 
sentence in which they occurred (keyword-in-context KWIC). Three researchers selected 7-9 words 
or two-word phrases for each CCM element that they felt represented that element. Consensus 
amongst the researchers as to the choice of word or unit of recording was reached by discussion. 
The number of recording units was kept below 50 in total to make the coding and analysis 
manageable in the time available. The keywords selected are shown in bold in appendix B. The 
coding manual was based on the CCM element definitions. To be included in the analysis as a KWIC 
each word or phrase had to be used with the same meaning or in the same context as in the 
definition given in the appendix. An initial trial data extraction highlighted the need for clarification 
in some instances and the coding manual was extended where necessary.  
The documents were searched in pdf format using the embedded pdf search strategy with the 
addition of the stemming function. This meant that searching for the word ‘monitor’ would also 
identify ‘monitoring’, ‘monitored’ etc.  The KWICs were extracted manually by reading the word 
identified by the search function in the context of the sentence in which it occurred to see if it was 
used in a way that was consistent with the coding manual based on the CCM element description. 
For example, the CCM clinical information systems (CIS) element contains the component that the 
CIS should be used to ‘monitor performance of practice team and care system’. The words ‘monitor’ 
and ‘performance’ were chosen to reflect this component. The use of the word ‘monitor’ was 
clarified in the coding manual by specifying that it had to be used in relation to specifically 
monitoring performance of the health care system or team. To illustrate the coding process, the first 
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policy document (Department of Health, 2005) contained 11 instances of the stem ‘monitor’ but only 
4 were considered consistent with the definition for this component. 
Example of appropriate use: 
‘Developing systems to monitor performances of co-ordinated care teams’ (pp42, 
Department of Health, 2005) 
Example of use outside the component definition: 
‘to help people with diagnosis, treatment and monitoring of their long term condition’ (pp33, 
Department of Health, 2005) 
An estimate of coding reliability was assessed by a second coder who independently coded a 
randomly selected 10% of recording units. Both coders spoke English as their first language and were 
experienced audiologists used to reading guidance documents in the context of health care. The first 
coder was familiar with the CCM but the second coder was not.  
The KWIC counts were recorded in an Excel spreadsheet which was also used for the analysis. The 
occurrence of KWICs was counted and then divided these by the total word count for each 
document being analysed to take account of differing document length. An average mean word 
count for each element and for the document as a whole was calculated based on these values. A 
25% trimmed mean of KWIC use was calculated for each element and for the document as a whole 
as an outcome to give a measure of the breadth of keyword use within each element adjusting for 
outliers across the data. Trimmed mean is a robust way to reduce the effects of outlier bias within a 
sample (Koenker & Bassett Jr, 1978) by removing a percentage of the highest and lowest values in a 
data set before calculating the mean. The established method of a trimmed mean was used rather 
than a standard mean to take into account large skews which may be present in keyword count if a 
document has a particular emphasis on one particular aspect of care such as case management for 
example. In these data, a 25% trimmed mean equated to removing the highest and lowest KWIC 
score before calculating the mean based on the remaining values. 
Results 
The Cohen’s kappa calculated for the independent coding of a randomly selected 10% of key words 
between the coders was 0.76 (substantial agreement). There was high agreement between the two 
coders on this reliability test despite one being familiar with the CCM and one not. This suggests that 
the definitions and their extensions in the coding manual were adequate for reliable judgements to 
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be made about key words occurring in a particular context. However, the entire data set could not 
be coded independently due to limitations in resources.  
 
Figure A1 Fidelity to CCM as a whole 
Figure A1 shows the total average percentage consistency with the CCM by document type. There is 
a clear difference between the LTC policy documents and the audiology implementation documents; 
the audiology documents having a lower consistency with the CCM. The results for the comparator 
policy and implementation documents suggest that this difference is not due to document type i.e. 
policy versus implementation but that the analysis is highlighting a genuine difference in the content 
of the documents, at least as they compare to the CCM in this analysis.  
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Figure A2 Fidelity across the elements of the CCM 
Figure A2 directly compares the LTCs policy documents with the audiology implementation 
documents across the six elements of the CCM. The documents showing over 100% consistency had 
higher mean word counts than the ‘ideal’ CCM papers for that particular element. This figure 
highlights the difference in patterns of emphasis particularly in the elements of delivery system 
design, decision support and self-management support where there is a discrepancy between 
consistency scores for the policy documents versus the audiology documents. 
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Chronic Care Model Element Descriptions and Keywords 
The community 
 Mobilise community resources to meet needs of patients 
 Encourage patients to participate in effective community programmes 
 Form partnerships with community organisations to support and develop interventions that fill gaps 
in needed services 
 Advocate for policies to improve patient care 
Health system 
 Create a culture, organisation and mechanisms that  promote safe, high quality care 
 Visibly support improvement at all levels of the organisation, beginning with the senior leader 
 Encourage open and systematic handling of errors and quality problems to improve care  
 Provide incentives based on quality of care 
 Develop agreements that facilitate care coordination within and across organisations  
Delivery system design 
 Assure the delivery of efficient, effective care and self management support 
 Define roles and distribute tasks amongst team members 
 Use planned interactions to support evidence based care 
 Provide clinical case management services for complex patients 
 Ensure regular follow up by the care team 
 Give care that patients understand and that fits with their cultural background  
Decision support 
 Promote clinical care that is consistent with scientific evidence and patient preferences 
 Embed evidence-based guidelines into daily clinical practice 
 Share evidence-based guidelines and information with patients to encourage their participation 
 Use proven provider education methods 
 Integrate specialist expertise and primary care 
Self-management support 
 Empower and prepare patients to manage their health and healthcare 
 Emphasize patients central role in managing their health 
 Use effective self-management support strategies that include assessment, goal-setting, action 
planning, problem-solving and follow-up 
 Organise internal and community resources to provide ongoing self-management support to patients 
Clinical information systems 
 Organise patient and population data to facilitate efficient and effective care 
 Provide timely reminders for providers and patients 
 Identify relevant subpopulations for proactive care 
 Facilitate individual care planning 
 Share information with patients and providers to coordinate care (2003 update) 
 Monitor performance of practice team and care system 
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CENTRAL PubMed EMBASE (Ovid) CINAHL 
(EBSCO) 
#1 MeSH 
descriptor: 
[Hearing Loss] 
explode all trees 
#2 MeSH 
descriptor: 
[Hearing 
Impaired Persons] 
explode all trees 
#3 hearing near 
(loss or impair*) 
#4 Hypoacusis or 
Hypoacuses 
#5 #1 or #2 or #3 
or #4 
#6 MeSH 
descriptor: 
[Adult] explode 
all trees 
#7 older or 
elderly or aged or 
aging or "middle 
age*" or "age 
related" or 
acquir* or adult* 
#8 #6 or #7 
#9 #5 and #8 
#10 MeSH 
descriptor: 
[Presbycusis] 
explode all trees 
#11 Presbycusis 
or Presbycuses 
#12 #9 or #10 or 
#11 
#13 MeSH 
#1 Search "Hearing 
Loss"[Mesh] 
#2 Search "Hearing Impaired 
Persons"[Mesh] 
#3 Search ("hearing loss" OR 
"hearing impair*") 
#4 Search (Hypoacusis or 
Hypoacuses) 
#5 Search (#1 OR #2 OR #3 
OR #4) 
#6 Search "Adult"[Mesh] 
#7 Search (older or elderly or 
aged or aging or "middle 
age*" or "age related" or 
acquir* or adult*) 
#8 Search (#6 OR #7) 
#9 Search (#5 AND #8) 
#10 Search 
"Presbycusis"[Mesh] 
#11 Search (Presbycusis or 
Presbycuses) 
#12 (#9 OR #10 OR #11) 
#13 Search "Hearing 
Aids"[Mesh:NoExp] 
#14 Search "Prosthesis 
Fitting"[Mesh] 
#15 Search "hearing aid*" 
#16 Search ("ear mold*" or 
earmold* or "ear mould*" or 
earmould* or amplif*) 
#17 (#13 OR #14 OR #15 OR 
1. exp hearing 
impairment/ 
2. (hearing adj 
(loss or 
impair*)).tw. 
3. (Hypoacusis or 
Hypoacuses).tw. 
4. 1 or 2 or 3 
5. exp adult/ 
6. (older or 
elderly or aged or 
aging or "middle 
age*" or "age 
related" or 
acquir* or 
adult*).tw. 
7. 5 or 6 
8. 4 and 7 
9. exp 
presbyacusis/ 
10. (Presbycusis 
or 
Presbycuses).tw. 
11. 8 or 9 or 10 
12. hearing aid/ 
13. exp 
prosthesis/ 
14. "hearing aid* 
".tw. 
15. ("hearing 
aid*" or "ear 
mold*" or 
earmold* or "ear 
mould*" or 
S31 S16 AND S30  
S30 S17 OR S18 
OR S19 OR S20 
OR S21 OR S22 
OR S23 OR S24 
OR S25 OR S26 
OR S27 OR S29  
S29 S15 AND S28  
S28 TX ("take up" 
or "take-up" or use 
or utilis* or utiliz* 
or "non-use")  
S27 TX educat* or 
train* or counsel* 
or "self manag*" or 
"management 
plan*" or "care 
plan*" or "support 
tool*" or "chronic 
care mode" or ccm 
or promot* or 
psycholog* or 
psychosocial or 
teach* or motivat* 
or prefitting or 
Postfitting or 
"fitting protocol" or 
ghabp or "hearing 
aid orientat*" or 
HAO or "pre-
fitting" or "post-
fitting" or "audio* 
rehab*" or "aural 
rehab*" or 
"auditory rehab*" 
or "hearing tactic*" 
or "active fitting"  
S26 TX (patient* or 
healthcare or 
"health care") and 
(compliance or 
cooperat* or co-
operat* or 
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descriptor: 
[Hearing Aids] 
this term only 
#14 MeSH 
descriptor: 
[Prosthesis 
Fitting] explode 
all trees 
#15 "hearing 
aid*" 
#16 "ear mold*" 
or earmold* 
#17 "ear mould*" 
or earmould* 
#18 amplif* 
#19 #13 or #14 or 
#15 or #16 or #17 
or #18 
#20 #12 and #19 
#21 MeSH 
descriptor: 
[Health Behavior] 
this term only 
#22 MeSH 
descriptor: 
[Patient 
Compliance] this 
term only 
#23 MeSH 
descriptor: 
[Treatment 
Refusal] explode 
all trees 
#24 MeSH 
descriptor: 
[Patient 
Acceptance of 
Health Care] 
#16) 
#18 (#12 AND #17) 
#19 Search "Health 
Behavior"[Mesh:NoExp] 
#20 Search "Patient 
Compliance"[Mesh:NoExp] 
#21 Search "Treatment 
Refusal"[Mesh] 
#22 Search "Patient 
Acceptance of Health 
Care"[Mesh] 
#23 Search 
"Counseling"[Mesh:NoExp] 
#24 Search "Patient 
Education as Topic"[Mesh] 
#25 Search 
"Audiology/methods"[Mesh] 
#26 Search "Choice 
Behavior"[Mesh:NoExp] 
#27 Search "Behavior 
Therapy"[Mesh:NoExp] 
#28 Search "Behavioral 
Medicine"[Mesh] 
#29 Search "Adaptation, 
Psychological"[Mesh] 
#30 Search ((patient* or 
healthcare or "health care") 
and (compliance or cooperat* 
or co-operat* or adherence or 
"non-compliance" or 
noncompliance or "non-
adherence" or nonadherence 
or accept* or nonaccept* or 
behaviour or behavior)) 
#31 Search (PX OR RH OR 
earmould* or 
amplif*).tw. 
16. 12 or 13 or 14 
or 15 
17. 11 and 16 
18. patient 
compliance/ 
19. health 
behavior/ 
20. exp treatment 
refusal/ 
21. exp patient 
attitude/ 
22. counseling/ 
23. exp patient 
education/ 
24. behavior 
therapy/ 
25. exp 
behavioral 
medicine/ 
26. exp adaptive 
behavior/ 
27. ((patient* or 
healthcare or 
"health care") and 
(compliance or 
cooperat* or co-
operat* or 
adherence or 
"non-compliance" 
or noncompliance 
or "non-
adherence" or 
nonadherence or 
accept* or 
nonaccept* or 
behaviour or 
adherence or "non-
compliance" or 
noncompliance or 
"non-adherence" or 
nonadherence or 
accept* or 
nonaccept* or 
behaviour or 
behavior)  
S25 (MH "Patient 
Attitudes")  
S24 (MH 
"Adaptation, 
Psychological+")  
S23 (MH 
"Behavior 
Therapy")  
S22 (MH 
"Audiology/MT")  
S21 (MH "Patient 
Education+")  
S20 (MH 
"Counseling")  
S19 (MH 
"Treatment 
Refusal+")  
S18 (MH "Patient 
Compliance")  
S17 (MH "Health 
Behavior")  
S16 S11 AND S15  
S15 S12 OR S13 
OR S14  
S14 TX "hearing 
aid*" OR "ear 
mold*" OR 
earmold* OR "ear 
mould*" OR 
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explode all trees 
#25 MeSH 
descriptor: 
[Counseling] this 
term only 
#26 MeSH 
descriptor: 
[Patient 
Education as 
Topic] explode 
all trees 
#27 MeSH 
descriptor: 
[Audiology] 
explode all trees 
and with 
qualifiers: 
[Methods - MT] 
#28 MeSH 
descriptor: 
[Choice 
Behavior] this 
term only 
#29 MeSH 
descriptor: 
[Behavior 
Therapy] this 
term only 
#30 MeSH 
descriptor: 
[Behavioral 
Medicine] 
explode all trees 
#31 MeSH 
descriptor: 
[Adaptation, 
Psychological] 
explode all trees 
#32 (patient* or 
healthcare or 
"health care") and 
(compliance or 
UT[MeSH Subheading]) 
#32 Search (educat* or train* 
or counsel* or "self manag*" 
or "management plan*" or 
"care plan*" or "support 
tool*" or "chronic care mode" 
or ccm or promot* or 
psycholog* or psychosocial or 
teach* or motivat* or 
prefitting or Postfitting or 
"fitting protocol" or ghabp or 
"hearing aid orientat*" or 
HAO or "pre-fitting" or "post-
fitting" or "hearing tactic*" or 
"active fitting") 
#33 Search ("audio* rehab*" 
OR "aural rehab*" OR 
"auditory rehab*") 
#34 Search (("take up" or 
"take-up" or use or utilis* or 
utiliz* or "non-use") AND 
#26) 
#35 (#19 OR #20 OR #21 OR 
#22 OR #23 OR #24 OR #25 
OR #26 OR #28 OR #29 OR 
#30 OR #31 OR #32 OR #33 
OR #34) 
#36 (#35 AND #18) 
#37 Search (( "Hearing 
Aids/psychology"[Mesh] OR 
"Hearing 
Aids/utilization"[Mesh] )) 
#38 (#36 OR #37) 
behavior)).tw. 
28. (educat* or 
train* or counsel* 
or "self manag*" 
or "management 
plan*" or "care 
plan*" or 
"support tool*" or 
"chronic care 
mode" or ccm or 
promot* or 
psycholog* or 
psychosocial or 
teach* or 
motivat* or 
prefitting or 
Postfitting or 
"fitting protocol" 
or ghabp or 
"hearing aid 
orientat*" or 
HAO or "pre-
fitting" or "post-
fitting" or 
((audio* or aural 
or auditory) adj 
rehab*) or 
"hearing tactic*" 
or "active 
fitting").tw. 
29. ("take up" or 
"take-up" or "use" 
or utilis* or 
utiliz* or "non-
use").tw. 
30. 16 and 29 
31. 18 or 19 or 20 
or 21 or 22 or 23 
or 24 or 25 or 26 
or 27 or 28 or 30 
32. 17 and 31 
earmould* OR 
amplif*  
S13 (MH 
"Prosthetic 
Fitting")  
S12 (MH "Hearing 
Aids")  
S11 S8 OR S9 OR 
S10  
S10 TX 
Presbycusis or 
Presbycuses  
S9 (MH 
"Presbycusis")  
S8 S4 AND S7  
S7 S5 OR S6  
S6 TX older or 
elderly or aged or 
aging or "middle 
age*" or "age 
related" or acquir* 
or adult*  
S5 (MH "Adult+")  
S4 S1 OR S2 OR 
S3  
S3 TX Hypoacusis 
or Hypoacuses  
S2 TX "hearing 
loss" or "hearing 
impair*"  
S1 (MH 
"Deafness+") OR 
(MH "Hearing 
Loss, Partial+")  
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cooperat* or co-
operat* or 
adherence or 
"non-compliance" 
or noncompliance 
or "non-
adherence" or 
nonadherence or 
accept* or 
nonaccept* or 
behaviour or 
behavior) 
#33 Any MeSH 
descriptor with 
qualifier(s): 
[Psychology - 
PX, 
Rehabilitation - 
RH, Utilization - 
UT] 
#34 educat* or 
train* or counsel* 
or "self manag*" 
or "management 
plan*" or "care 
plan*" or 
"support tool*" or 
"chronic care 
mode" or ccm or 
promot* or 
psycholog* or 
psychosocial or 
teach* or 
motivat* or 
prefitting or 
Postfitting or 
"fitting protocol" 
or ghabp or 
"hearing aid 
orientat*" or 
HAO or "pre-
fitting" or "post-
fitting" or 
((audio* or aural 
or auditory) near 
rehab*) or 
"hearing tactic*" 
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or "active fitting" 
#35 ("take up" or 
"take-up" or use 
or utilis* or 
utiliz* or "non-
use") and #19 
#36 #21 or #23 or 
#22 or #24 or #25 
or #26 or #27 or 
#28 or #29 or #30 
or #31 or #32 or 
#33 or #34 or #35 
#37 #36 and #20 
#38 MeSH 
descriptor: 
[Hearing Aids] 
explode all trees 
and with 
qualifiers: 
[Utilization - UT, 
Therapy - TH, 
Psychology - PX] 
#39 #37 or #38 
CAB Abstracts 
(Ovid) 
AMED (Ovid) Web of Science 
(Web of 
Knowledge) 
ISRCTN (mRCT) 
1. exp hearing 
impairment/ 
2. (hearing adj 
(loss or 
impair*)).tw. 
3. (Hypoacusis or 
Hypoacuses).tw. 
4. (Presbycusis or 
Presbycuses).tw. 
5. exp people 
with hearing 
impairment/ 
6. 1 or 2 or 3 or 4 
1. exp Deafness/ 
2. (hearing adj (loss or 
impair*)).tw. 
3. (Hypoacusis or 
Hypoacuses).tw. 
4. (Presbycusis or 
Presbycuses).tw. 
5. 1 or 2 or 3 or 4 
6. exp Hearing aids/ 
7. exp Prosthesis/ 
8. ("hearing aid*" or "ear 
mold*" or earmold* or "ear 
#1 TS=(hearing 
NEAR/6 (loss or 
impair*)) 
#2 
TS=(Hypoacusis 
or Hypoacuses) 
#3 
TS=(Presbycusis 
or Presbycuses) 
#4 #3 OR #2 OR 
#1 
#5 TS=("hearing 
aid*" OR "ear 
mold*" OR 
earmold* OR "ear 
“hearing aids” 
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or 5 
7. ("hearing aid*" 
or "ear mold*" or 
earmold* or "ear 
mould*" or 
earmould* or 
amplif*).tw. 
8. 6 and 7 
9. exp patient 
compliance/ 
10. exp 
counselling/ 
11. exp patient 
education/ 
12. health 
behaviour.sh. 
13. ((patient* or 
healthcare or 
"health care") and 
(compliance or 
cooperat* or co-
operat* or 
adherence or 
"non-compliance" 
or noncompliance 
or "non-
adherence" or 
nonadherence or 
accept* or 
nonaccept* or 
behaviour or 
behavior)).tw. 
14. (educat* or 
train* or counsel* 
or "self manag*" 
or "management 
plan*" or "care 
plan*" or 
"support tool*" or 
"chronic care 
mode" or ccm or 
promot* or 
mould*" or earmould* or 
amplif*).tw. 
9. 6 or 7 or 8 
10. 5 and 9 
11. exp Patient compliance/ 
12. exp Health behavior/ 
13. exp Treatment refusal/ 
14. counseling/ 
15. exp Patient education/ 
16. behavior therapy/ 
17. exp Adaptation 
psychological/ 
18. ((patient* or healthcare or 
"health care") and 
(compliance or cooperat* or 
co-operat* or adherence or 
"non-compliance" or 
noncompliance or "non-
adherence" or nonadherence 
or accept* or nonaccept* or 
behaviour or behavior)).tw. 
19. (educat* or train* or 
counsel* or "self manag*" or 
"management plan*" or "care 
plan*" or "support tool*" or 
"chronic care mode" or ccm 
or promot* or psycholog* or 
psychosocial or teach* or 
motivat* or prefitting or 
Postfitting or "fitting 
protocol" or ghabp or 
"hearing aid orientat*" or 
HAO or "pre-fitting" or "post-
fitting" or ((audio* or aural or 
auditory) adj rehab*) or 
"hearing tactic*" or "active 
fitting").tw. 
20. ("take up" or "take-up" or 
mould*" OR 
earmould* OR 
amplif*) 
#6 #5 AND #4 
#7 TS=((patient* 
or healthcare or 
"health care") and 
(compliance or 
cooperat* or co-
operat* or 
adherence or 
"non-compliance" 
or noncompliance 
or "non-
adherence" or 
nonadherence or 
accept* or 
nonaccept* or 
behaviour or 
behavior)) 
#8 TS=(educat* 
or train* or 
counsel* or "self 
manag*" or 
"management 
plan*" or "care 
plan*" or 
"support tool*" or 
"chronic care 
mode" or ccm or 
promot* or 
psycholog* or 
psychosocial or 
teach* or 
motivat* or 
prefitting or 
Postfitting or 
"fitting protocol" 
or ghabp or 
"hearing aid 
orientat*" or 
HAO or "pre-
fitting" or "post-
fitting" or 
((audio* or aural 
or auditory) 
NEAR/6 rehab*) 
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psycholog* or 
psychosocial or 
teach* or 
motivat* or 
prefitting or 
Postfitting or 
"fitting protocol" 
or ghabp or 
"hearing aid 
orientat*" or 
HAO or "pre-
fitting" or "post-
fitting" or 
((audio* or aural 
or auditory) adj 
rehab*) or 
"hearing tactic*" 
or "active 
fitting").tw. 
15. ("take up" or 
"take-up" or "use" 
or utilis* or 
utiliz* or "non-
use").tw. 
16. 7 and 15 
17. 9 or 10 or 
"use" or utilis* or utiliz* or 
"non-use").tw. 
21. 9 and 20 
22. 11 or 12 or 13 or 14 or 15 
or 16 or 17 or 18 or 19 or 21 
23. 10 and 22 
or "hearing 
tactic*" or "active 
fitting") 
#9 TS=("take up" 
or "take-up" or 
use or utilis* or 
utiliz* or "non-
use") 
#10 #5 AND #9 
#11 #10 OR #8 
OR #7 
#12 #11 AND #6 
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Trial ID  
Action 
Methods 
Allocation:                                                                                    Funding:  
Blindness:  
Duration:  
Participants 
N=  
Age range:  
Gender: 
Inclusion criteria:  
Exclusion criteria:  
Interventions 
Brief description of intervention and control ie group rehabilitation/auditory training/counselling 
and how many sessions 
 
Outcomes – able to use – list what was measured and how it was measured 
Short term (up to 12 weeks)                       Medium term  (3-12 months)              Long term (1 yr +) 
 
 
 
 
 
Outcomes – unable to use – and why 
 
 
Notes 
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Item Judgement Description 
Adequate sequence 
generation? 
 
 
 
 
 
  
Allocation concealment? 
 
 
 
 
 
 
  
Blinding? 
 
 
 
 
 
 
  
Incomplete outcome data 
addressed? 
 
 
 
 
 
  
Free of selective reporting? 
 
 
 
 
 
 
  
Free of other bias? 
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Characteristics of included studies 
Abrams 1992   
Methods Randomised trial (also had a control group with no 
intervention but control group inclusion was 
determined by eligibility for VA-funded HA so not 
randomised) 
Participants N = 22 in randomised groups 
Age: 55 and over, PTA 4 freq average > 30 dB nHL in 
better ear, no previous HA use, women not excluded 
but none in study 
Excluded known neurological deficiencies 
Interventions HA + AR group program versus HA alone 
AR program was 90 min group session once a week 
for 3 weeks post-fitting 
Outcomes Short-term: baseline and 2 months 
HANDICAP Hearing Handicap Inventory for the 
Elderly (HHIE) total score, emotional sub-scale and 
social sub-scale 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: those who received hearing aids 
were randomly assigned to one of the 
two treatment groups 
Comment: no details given about how 
sequence was generated 
Control group not randomised 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: no info about how sequence 
generated or whether it was concealed 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Comment: participants not blinded (due 
to nature of intervention) and 
experimenters almost certainly not but 
was not explicitly stated in text 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Comment: no missing data 
Selective reporting (reporting bias) Unclear risk
 
No study protocol available 
Other bias Low  risk
 
Study appears free of other sources of 
bias 
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Andersson 1994   
Methods Randomised 
Participants N = 20 
Age: range 64 to 72 
11 male, 9 female 
'Recently' retired, existing HA users (mean duration 
2.8 years) 
Interventions HA alone versus HA + AR 
AR: 60 min behavioural counselling session over 3 
consecutive weeks with homework tasks - could be 
group, individual or combined depending on 
functional analysis and practical considerations 
Outcomes Short-term: baseline and 4 weeks later (post AR) - 
Life Orientation Test 
(PSYCHOLOGICAL/OPTIMISM) 
Long-term: 15 months post intervention - Hearing 
Coping Assessment (HANDICAP/DISABILITY) 
Notes Could not include Hearing Questionnaire developed 
by the authors for this study and post-counselling 
questions also developed for this study 
Have included Hearing Coping Assessment as was 
separately validated (although by the same authors) 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: subjects were randomly assigned 
to one of two groups 
Comment: no details of randomisation 
process given 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: no details of randomisation 
process 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Comment: not blinded due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Comment: authors comment in 
discussion the potential effect on non-
blinding 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Comment: 1 patient in intervention 
group not reached at long-term FU – not 
clear whether results for long-term FU 
analysed on intention-to-treat basis but 
only 1 patient lost 
Selective reporting (reporting bias) High risk
 
Comment: no protocol available 
Also in a later 1998 paper they describe 
how HA use was measured in this study 
but not reported 
Other bias Unclear risk
 
2 of the outcome measures in the study 
could not be used as they were 
developed specifically for this study by 
the authors 
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Andersson 1995   
Methods Randomised after initial interview and video session 
Participants N = 24 
Age: range 64 to 72 (mean 69.8) 
14 male, 10 female 
Recently retired hearing aid users 
Interventions HA alone versus HA + group AR 
AR consisted of 4 x 2-hr sessions including video 
feedback, applied relaxation, information and 
homework 
Outcomes Short-term: baseline and post-intervention (5 weeks) - 
USE of aid (hours/day), VAS scores for daily hearing 
problems, Hearing Coping Assessment 
(HANDICAP/DISABILITY) 
Long-term: 2-year follow-up - Hearing Coping 
Assessment (HANDICAP/DISABILITY), 
Communication Profile Hearing Impaired-
Communication Strategy Subscale 
(COMMUNICATION) 
Notes 4 patients lost to long-term follow-up - 2 in each 
group 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: after which a code was broken 
and subjects were assigned to respective 
groups 
Comment: probably done 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: probably done 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants were not blinded due to 
nature of intervention 
Blinding of outcome assessment 
(detection bias) 
Unclear risk
 
Interviewers appear to have been 
blinded to group allocation but these 
data were not included in our outcomes 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No missing data in original phase of 
study and number/reasons for drop-out 
given in follow-up paper 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
The HCA was developed and validated 
by the author 
In follow-up study, after drop-outs, the 2 
groups differed at baseline on HCA 
score 
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Andersson 1997   
Methods Randomised 
Participants N = 19 
Age: range 67 to 75, mean 71.5 
11 male, 8 female 
Inclusion criteria: hearing aid users, 65 to 80 yrs old, 
able to use telephone 
Exclusion: previous attendance at a rehab course at the 
centre, severe tinnitus or vestibular symptoms 
Interventions HA alone versus HA + self help manual supplied with 
1 hour face to face training session including 
relaxation training followed by telephone contacts 
during 4 consecutive weeks 
Outcomes Short-term: post intervention: USE hours/day, Hearing 
Coping Assessment (HANDICAP), VAS scores, 
Communication Profile Hearing Impaired-
Communication Strategy Subscale 
(COMMUNICATION) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: following the structured 
interview a code was broken and they 
were assigned to the groups 
Comment: probably done 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: probably done 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
Unclear risk
 
Single blinded interviewer at FU – blind 
to allocation 
BUT cannot use these outcomes 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
Study appears free of other sources of 
bias 
 
  
  Appendix E 
 
Beynon 1997   
Methods Quasi-randomised using last digit of hospital number 
Participants N = 53 randomised but data analysed from 47 after 
drop-outs 
Age: range 47 to 80 
20 male, 27 female 
Inclusion criteria: first time hearing aid users, patients 
had to attend 3 out of 4 intervention sessions 
Exclusion criteria: over 80 years old, severe or 
profound hearing loss 
Interventions HA alone versus HA + AR group course 
AR course: 4 weekly sessions, 5 to 7 people, not clear 
how long the sessions were 
Outcomes Medium term: 13 weeks - QDS (HANDICAP) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
High risk
 
Comment: allocation by odd or even 
hospital record number so was quasi-
randomised 
Allocation concealment (selection 
bias) 
Unclear risk
 
Allocation by hospital number which 
presumably investigators knew in 
advance 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No apparent blinding of outcome 
measurement 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Some missing data but reasons given. 
Post hoc analysis with imputed data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
Study appears free of other sources of 
bias 
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Boymans 2012   
Methods Randomised cross over trial 
Participants N= 73 (42 men and 31 women) 
Age range: 43-80 mean 65 
Inclusion criteria: Symmetrical HL, new or 
experienced HA users, speak Dutch, good vision, 
physically able to complete speech intelligibility tests 
Interventions Audiologist (using REMs to NAL-1) vs patient driven 
fine tuning (using subj judgement of audiovisual clips 
and then feedback to audiologist who used their 
experience to reset the aid) 
Outcomes Real ear measures 
Speech tests in quiet, in noise and in time-reversed 
speech presented at 0degrees and spatially separated 
Questionnaires – Speech, Spatial and Qualities of 
Hearing Scale 
Notes Cross over study and cannot separate first arm data 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
No information on sequence generation 
except that it was randomised 
Allocation concealment (selection 
bias) 
Unclear risk
 
No information on allocation 
concealment 
Blinding of participants and 
personnel (performance bias) 
Low  risk
 
Participants were blind to group 
allocation 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Outcome assessment was not blind 
Incomplete outcome data (attrition 
bias) 
Unclear risk
 
Quote -  In the analysis of the subjective 
results, missing values were 
encountered.  
Comment – insufficient information to 
determine the impact of missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
Subjects were paid for participation 
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Campos 2013   
Methods Stratified randomised control trial. Stratified by age, 
hearing loss and hearing aid features prior to 
randomisation 
Participants N= Tx = 25, Cx = 25 
Age range: 39-88 yrs 
Gender: 30 men, 20 women 
Inclusion criteria: Bilateral mild to severe SNHL 
Exclusion criteria: No assoc disabilities and no 
previous HA use 
Interventions Cx – face to face consultation for hearing aid fitting 
Tx – synchronous teleconsultation with facilitator 
Outcomes Short term: 1 month post intervention - time taken for 
hearing aid programming and instruction 
(RESOURCE USE), daily hours of hearing aid use as 
measured by data-logging and self report on IOI-HA 
(USE), HINT-Brazil (SPEECH PERCEPTION) 
Notes No raw data quoted for IOI-HA. The figures are only 
available in graph form and standard deviations were 
not displayed 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Low  risk
 
Quote – an equal number of participants 
from each stratum where allocated to 
experimental or control groups by a 
simple raffle 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment - no details of allocation 
concealment 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
Low  risk
 
Evaluator was blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
There were drop outs but the authors 
explained and accounted for these as far 
as possible 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
Quote - It must be emphasized that three 
participants in the experimental group 
failed to perform the evaluation of 
speech perception in quiet and in noise, 
despite the various attempts made by the 
evaluator. Thus, the values of the SRT 
and the S/N ratio of these participants 
were not included in calculating the 
average, which may have contributed to 
the results of the experimental group 
being more favorable (lower values) 
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Cherry 1994   
Methods Randomised 
Participants N = 60 
Age: range not given but all over 50 years 
Gender: not specified 
Inclusion criteria: 50 years old or over, unaided speech 
recognition thresholds no greater than 70 dB HL in the 
aided ear, agreement to buy a hearing aid and kept 
them at the end of the trial period, mix of new and 
previous HA users 
Interventions Standard HA fitting versus HA fitting plus scheduled 
telephone contact post-fitting on 3 occasions 
Outcomes Medium term: 4 months - USE hours/month, HHIE 
(HANDICAP) 
Long-term: 12 months - number of complaints 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomly assigned 
Comment: no details of randomisation 
process 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: no details of randomisation 
process 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants and personnel not blinded 
due to nature of intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Unclear risk
 
Comment: there was a drop-out rate for 
the interview and questionnaire which 
was not completely addressed. Results 
not analysed on an intention-to-treat 
basis but there was a similar drop-out in 
both groups although reasons are not 
clear so not sure whether they would be 
relevant 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
The study appears free of other sources 
of bias 
 
  
  Appendix E 
 
Chisolm 2004   
Methods Randomised 
VA funded 
May 1999 to December 2001 
Participants N = 106 
Age: range not given - average approx 75 yrs 
68 male, 38 female 
Inclusion criteria: US veterans, new HA users 
Exclusion criteria: more than mild depression on Beck 
Depression Inventory 
Interventions HA alone versus HA + AR 
AR = 4-week group programme, 2 hrs once a week 
Outcomes Short-term: 8 weeks - CPHI (HANDICAP and 
COMMUNICATION), SF-36V (QUALITY OF LIFE) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomly assigned 
Comment: no details of randomisation 
process given 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: no details given 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants and personnel not blinded 
due to nature of intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No apparent blinding in measurement of 
outcome 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Missing data at long-term FU but was 
accounted for statistically 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
Study appears free of other sources of 
bias 
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Collins 2013   
Methods Cluster-randomised after enrolment 
VA provided HAs free of charge and participants paid 
$50 if they completed all the questionnaires 
February 2006 to October 2007 
Participants N = 659 randomised but results based on 644 who 
completed the study 
Age: range 23 to 93 years, mean 65.5 
98.5% male 
Inclusion criteria: no previous hearing aid use 
Exclusion criteria: unable/unwilling to participate in a 
group, fill in questionnaires in English, give informed 
consent or return for a FU visit 
Interventions Individual or group fitting with follow-up in an 
individual or group format 
Outcomes Medium term: 6 months - inner EAR (HEARING 
FUNCTION), USE hours/day, costs of planned and 
unplanned visits over the 6 months FU period 
(ECONOMIC), HHIE (HANDICAP), CPHI, SADL 
(SATISFACTION), IOI-HA (USE and HANDICAP), 
SF-12 (QoL) 
Notes NB data for group and individual arms added together. 
Patients randomised twice first prior to fit and then 
again prior to FU 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomized 
Comment: no details of randomisation 
protocol but probably done 
Allocation concealment (selection 
bias) 
Low  risk
 
Quote: sealed opaque envelopes 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Acknowledged in limitations – shame as 
could have been single-blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Some drop-outs but overall quite low in 
this large cohort so unlikely to affect 
results 
Selective reporting (reporting bias) Low  risk
 
Protocol published in 2009 so able to 
compare aims with outcomes 
Other bias Unclear risk
 
Participants paid for their participation 
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Cunningham 2001   
Methods Randomised 
Funding: participants were provided with ITEs free of 
charge, Mary and Mason Rudd Surgical Research 
Fund, Seimens provided the HAs 
Participants N = 18 
Age: mean intervention 65.22, control 68.78 
Inclusion criteria: 50 to 75 yrs, moderate symmetrical 
SNHL, no Hx of otologic/neurologic disease, good 
general health 
Exclusion criteria: other aural or vestibular signs or 
Sx, previous HA use 
Interventions Control 'usual care' versus as many post-fitting 
adjustments as patients requested 
Outcomes Medium term: APHAB (BENEFIT), SIN test 
(SPEECH PERCEPTION), hours per day (USE), 
satisfaction scale 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomly assigned 
Comment: no detail given and indeed no 
detail given of number in each group 
Allocation concealment (selection 
bias) 
Unclear risk
 
No detail of allocation procedure 
Blinding of participants and 
personnel (performance bias) 
High risk
 
No blinding 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No blinding 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No apparent missing data post 
randomisation 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
Patients given access to previous test 
scores for APHAB administration 
No power calculation to determine if 
sufficient numbers to demonstrate an 
effect 
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Eriksson-Mangold 1990   
Methods Randomised 
Conducted in 1985 
Participants N = 56 "picked out from the waiting list of new 
hearing aid candidates" probably randomly 
28 in AF group 
28 in control group 
Age: range 50 to 74 years 
Inclusion criteria: hearing loss at least 35dB across 3 
frequencies, speech discrimination 50% or more 
Interventions HA plus standard FU appointments versus 'active 
fitting' programme (including task-orientated diary to 
complete at home) 
Outcomes Medium term: 10 months post-fit structured telephone 
interview including a 5-point scale of daily use 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomised into 2 groups 
Comment: procedure for randomisation 
not given 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: no info given on allocation 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
Low  risk
 
Comment: psychologists carrying out 
the FU interview were blind to group 
allocation 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Low numbers of drop-outs and reasons 
given 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
Study appears free of other sources of 
bias 
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Ferguson 2015   
Methods Randomised 
Participants N = 203; 103 intervention, 100 control 
Age range: 42 to 94 years of age 
Gender: 41% female 
Inclusion criteria: aged < 18, first time hearing aid 
user, English as a first language or good understanding 
of English 
Exclusion criteria: unable to access PC, DVD or 
internet, unable to complete questionnaires due to age-
related problems 
Interventions Educational material delivered via DVD, PC or 
internet (patient preference) post fitting. 7 modules 
covering acclimatisation, getting to know the hearing 
aid, insertion of hearing aid, troubleshooting, 
expectations, phones and assistive listening devices, 
communication 
Outcomes Short term: GHABP, PHAST, SADL, IOI-HA, HHIE, 
HACK, HADS, PAM, EQ-5D, IT literacy and data 
logged HA use 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Low  risk
 
Quote: "allocation was based on a 
computer-generated pseudo-random 
code" 
Comment: sequence generation was 
adequate 
Allocation concealment (selection 
bias) 
Low  risk
 
Quote: "allocations were revealed to the 
research team on completion of the 
study" 
Comment: adequate allocation 
concealment 
Blinding of participants and 
personnel (performance bias) 
High risk
 
The participants could not be blinded 
due to the nature of the intervention and 
control 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Attempts were made to blind researchers 
to group allocation at the assessment 
stage but this was not successful 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Incomplete outcome data were 
accounted for 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
All expected outcomes appear to have 
been reported  
Other bias High risk
 
Some post hoc secondary subgroup 
analyses 
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Fitzpatrick 2008   
Methods Randomised but control participants crossed over to 
intervention after the control sessions 
Participants N = 24 (14 intervention and 10 control) 
Age: range intervention 45 to 86, mean 69.5; control 
61 to 88, mean 70.1 
intervention 9 female, 5 male; control 6 females, 4 
male 
Inclusion criteria: 18 yrs plus, have high school 
diploma, native English speakers, SNHL, used 
binaural HAs for at least 6 weeks 
Exclusion criteria: SF-12 score < 50%, word 
recognition score < 60%, no known neurological or 
psychiatric problems 
Interventions Auditory training versus lectures on HL and HAs and 
discussion of communication tactics 
Auditory training consisted for 16 sessions - 13 
training and 3 test sessions of 1 hour each 
Outcomes Medium term: NU-6, CST, CCT (SPEECH 
PERCEPTION), hearing aid use and satisfaction 
questionnaire (USE) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Low  risk
 
Comment: random numbers table used – 
even number experimental, odd numbers 
control 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: although random number 
tables used it is unclear who undertook 
the allocation and whether this was 
concealed from the researchers 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blind due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Apparently no missing data - must have 
had very highly motivated patients 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
intervention group had training with one 
of the tests used in the evaluation 
sessions 
Also there was a baseline difference 
between the groups with control group 
having higher scores on 2 of the speech 
perception tests 
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Gil 2010   
Methods Randomised 
Participants N = 14 (7 control, 7 intervention) 
Age: details of actual age range not given but all must 
have been under 60 
Inclusion criteria: 16 to 60 years old, mild to moderate 
bilateral sloping SNHL, word recognition 72% or 
more, 3 months + HA use 
Exclusion criteria: other neurological, psychological, 
cognitive disorders or mental disturbances 
Interventions Auditory training – 8 1-hour sessions held twice a 
week for 4 weeks 
Outcomes Short-term: electrophysiological (long-latency 
auditory evoked potentials), behavioural auditory 
processing (sound localisation, memory for verbal 
sounds in sequence, memory for non-verbal sounds in 
sequence, word recognition score, speech in noise test, 
synthetic sentence identification, dichotic digits), 
APHAB (BENEFIT) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomly divided 
Comment: no details given on procedure 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details of allocation procedure 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
Low  risk
 
Evaluation after intervention was carried 
out by a researcher who was blind to the 
participant's group and was blind to 
participant's baseline results 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No apparent missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
Only change scores presented and there 
was a reported difference between 
groups at baseline which may have 
affected the outcome and was not fully 
addressed 
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Kemker 2004   
Methods Randomised but with balanced group allocation 
Participants N = 45 (1 participant excluded and his data not 
included so 44 – he was in post-fit group) 
Age: range 60 to 80 
Inclusion criteria: new HA users, US veterans, 23 or 
higher on mini mental state exam 
Exclusion criteria: patients being followed by VA 
visual impairment team 
Interventions HA alone versus pre-fit hearing aid orientation + HA 
versus HA + pre and post-fit hearing aid orientation 
Orientation was 2 1-hour sessions 1 week apart 
Outcomes Short-term: GHABP (which includes measure of 
USE) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: systematic random sampling 
scheme 
Comment: to give 15 in each group – 
process not described beyond that except 
that word recognition scores were 
monitored to ensure balancing. 
Insufficient detail 
Allocation concealment (selection 
bias) 
High risk
 
Clearly not as the groups were balanced 
on the basis of word recognition scores 
Blinding of participants and 
personnel (performance bias) 
Unclear risk
 
Quote: double-blind 
Comment: participant would know 
which group they were in 
Blinding of outcome assessment 
(detection bias) 
Unclear risk
 
Not stated whether researchers 
administering the 
questionnaires/analysing results knew 
which group patients were in 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
One patient dropped out – reasons given 
and not study related; their data were 
excluded 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
No power calculation to determine if 
sufficient numbers to demonstrate an 
effect 
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Kramer 2005   
Methods Randomised 
Participants N = 24 intervention and 24 control (plus their signif 
others) completed all and data analysed but 58 were 
initially recruited and randomised. 2 dropped out of 
training group (ill health and problems operating the 
video) and 8 further HI participants failed to return 
questionnaires (not clear which group they were in) 
Inclusion criteria: mix of new and existing HA users 
Interventions HA alone versus HA plus home education programme 
for patients and significant others 
Home education programme – 5 video tapes and an 
instruction booklet 
Tapes sent out one at a time as each completed 
Outcomes Medium term: 6 months post-intervention IOI-
HA/IOI-AI 
Notes Cannot include these outcomes in a meta-analysis as 
the 2 versions of the questionnaire are measuring 
different things - not a valid comparison 
The other outcomes were amended from other 
questionnaires for this study and so could not be used 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomly allocated 
Comment: no details given on procedure 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details given on randomisation 
procedure 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants could not be blinded due to 
nature of intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No apparent blinding in collection of 
outcomes 
Incomplete outcome data (attrition 
bias) 
High risk
 
Details are not given about numbers in 
each randomised group – only N post 
drop-out/non-returned questionnaires. 
No details about which group the non-
returners were in. One patient in 
intervention group dropped out due to 
problems with using the video – their 
results were not included 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
The intervention group and control 
group where evaluated using different 
versions of the same questionnaire. 
Subsequent research suggests this is not 
valid 
Also no power calculation 
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Kricos 1992   
Methods Randomised 
Participants N = 26 (control 13, intervention 13) 
Age: range 61 to 83 years, mean 70.8 
Inclusion criteria: hearing aid users, no previous AR, 
bilateral SNHL, corrected vision of 20/30 
Interventions 4 week communication training programme – 
individual, twice a week 1-hour sessions – 8 hours in 
total 
Outcomes Short-term: HHIE (HANDICAP), speech recognition 
test – audiovisual and audio only Central Institute for 
the Deaf Everyday Sentence Test % syllables correctly 
identified 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
No details given of randomisation 
procedure 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details given 
Blinding of participants and 
personnel (performance bias) 
High risk
 
The participants were not blinded due to 
the nature of the intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No apparent blinding 
Incomplete outcome data (attrition 
bias) 
Unclear risk
 
No apparent missing data but not 
explicitly stated 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
No power calculation 
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Kricos 1996   
Methods Assigned on a rotating basis to 1 of 3 groups 
Participants N = 78 
Age: range 52 to 85 
Inclusion criteria: significant handicap score on HHIE, 
native English speakers with adult onset HL, existing 
HA users, 20/40 corrected vision 
Interventions Analytic auditory training (N = 26) same/different 
judgements between syllable pairs 
Active listening (N = 26) communication training 
Control (N = 26) 
Outcomes Short-term: CST (SPEECH PERCEPTION), HHIE 
(HANDICAP), CPHI (PSYCHOSOCIAL 
FUNCTION, COMMUNICATION AND 
HANDICAP) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
High risk
 
Assigned on a rotating basis to 1 of 3 
groups - quasi-randomised 
Allocation concealment (selection 
bias) 
High risk
 
No allocation concealment 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
Low  risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No apparent missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
It is unclear whether there are further 
sources of bias 
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Lavie 2013   
Methods Randomised 
Participants N = 36 
Age range: 64 to 88 years 
Gender: 20 men, 16 women 
Inclusion criteria: mild to moderate hearing loss, 
speech discrimination not lower than 60%, first time 
hearing aid users 
Exclusion criteria: mini-mental state exam <= 24 
Interventions 7x45 min listening training sessions in first month of 
HA use 
Outcomes Short term: dichotic listening for monosyllables 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
High risk
 
Quote: "Participants were randomly 
divided in to two unequal groups" 
Comment: no further details of how this 
was done 
Allocation concealment (selection 
bias) 
High risk
 
No information about allocation 
concealment 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants were not blinded due to 
nature of intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No information about blinding of 
assessment 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No apparent drop outs or missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
The study appears free of other sources 
of bias 
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Lavie 2014   
Methods Randomised 
No details of data collection period 
Participants N = 36, 12 simultaneous binaural fitting, 24 
sequentially (12 L ear first, 12 R ear first) 
Age range: 64 to 88 years 
Gender: 20 men, 16 women 
Inclusion criteria: mild to moderate hearing loss, 
symmetric speech discrimination scores for each ear, 
first time hearing aid users, willing to try 2 aids 
Exclusion criteria: mini-mental state exam <= 24 
Interventions Group 1 – fitted binaurally 
Group 2 – fitted with aid for R ear and then L ear a 
month later 
Group 3 – fitted with aid for L ear and then R ear a 
month later 
Otherwise all groups received same 
rehab/counselling/instruction 
Outcomes Short-term: 'Compliance' assessed as high, fair or poor 
at 1 month and 2 months, average hours per day (data-
logged) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
High risk
 
Quote: "Participants were randomly 
divided in to three equal-size groups" 
Comment: no further details of how this 
was done 
Allocation concealment (selection 
bias) 
High risk
 
Comment: unable to conceal allocation 
from participants or investigators during 
the first month, unclear whether 
allocation concealment from 
investigators was achieved in the second 
month 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to the nature 
of the intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Investigators not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Some data excluded but reasons given 
Selective reporting (reporting bias) Unclear risk
 
No protocol available but published data 
includes all expected outcomes 
Other bias Low  risk
 
The study appears free of other sources 
of bias 
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Lundberg 2011   
Methods Randomised 
Data collection 2007 to 2008 
Participants N = 69 final numbers but there is some discrepancy in 
the way this was reached depending on where you 
read in the text 
Inclusion criteria: 60 to 75 yrs of age, mild-mod HL, 
to have had HA fitted at least 1 yr prior to study, to 
have HHEI score of >20  
Interventions Intervention group received a booklet with weekly 
topic-based reading instructions based on chapters of 
the book plus 5 10 to 15-minute telephone calls with 
an audiologist to discuss the content of the book 
Control group received the booklet but no instructions 
or telephone follow-up 
Outcomes Short-term: HHEI (HANDICAP), HADS 
(PSYCHOLOGICAL IMPACT), IOI-HA (inc USE) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomised 
Comment: probably done but no details 
of exact randomisation procedure given 
Allocation concealment (selection 
bias) 
Unclear risk
 
Randomisation was carried out by 
someone independent of the study data 
collection but not clear whether 
concealed 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Comment: authors do comment that 
blinding the questionnaire administrators 
may have improved quality of the study. 
They recognised the potential bias 
Incomplete outcome data (attrition 
bias) 
Unclear risk
 
They did explain how many dropped out 
and gave reasons and those included 
under ITT where included on a LOCF 
basis 
1 participant in the control group was 
deemed an outlier and was thereby 
excluded from analyses because the 
participant's data differed by more than 
2 SD from the control group mean 
measured before and after the 
intervention. Unclear whether this is 
appropriate 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
Authors give a good discussion of other 
potential sources of bias 
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Miranda 2008   
Methods Randomised 
Data collection 2005 and first quarter 2006 
Participants N = 13 (control 7, intervention = 6) 
Age: range 60 to 74 years, mean 65.3 
Inclusion criteria: mild to moderately severe bilateral 
sensorineural hearing, symmetrical hearing loss of flat 
or slightly descending curve shape in the high 
frequencies; speech recognition index equal to or 
above 72% bilaterally; received a hearing aid donation 
in the last 3 months; use or have the indication to use 
intracanal hearing aids in binaural fitting; not having 
perceivable cognitive alteration or speech alteration; 
more than 60 years of age 
Interventions Auditory training: 7 sessions, held once a week, with 
duration of 50 minutes each 
Outcomes Short-term: HHIE (HANDICAP), speech perception 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Low  risk
 
Quote: the individuals themselves pick a 
number to be randomized to which 
group they would be sent to 
Comment: not 100% clear how this 
worked but almost certainly randomised 
Allocation concealment (selection 
bias) 
Unclear risk
 
Exact randomisation procedure unclear 
but may have been concealed if out of a 
hat 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to nature of 
intervention 
Those in control group who were 
interested in training were offered the 
chance – not clear whether this offer was 
made before or after the study 
Blinding of outcome assessment 
(detection bias) 
Low  risk
 
Single blinded – evaluations carried out 
but researcher blind to treatment group 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No apparent missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
Significant difference between the 
groups at baseline 
For the treatment group they reported 
the results for the 2 ears separately to 
double the sample size – incorrect 
assumption 
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Montgomery 1984   
Methods Randomised 
Participants N= 24 (Tx 12 Cx 12) 
Age range: 24-64 yrs (mean 39yrs) All male 
Inclusion criteria: First time HA users on active 
military duty 
Interventions Individual vs group auditory training as part of a 10 
day inpatient treatment programme 
Outcomes 100 item audio-visual sentence recognition test 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote – selected and assigned randomly 
Comment – no further details of 
sequence generation 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment – no details of allocation 
procedure 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded due to nature of intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Comment – no missing data. Tests 
conducted in inpatient environment 
Selective reporting (reporting bias) Unclear risk
 
Comment – no protocol available 
Other bias Unclear risk
 
Comment – very highly motivated 
groups 
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Oberg 2008   
Methods Randomised 
Data collection Autumn 2005 
Participants Diagnosis: symmetrical mild to moderate SNHL 
N = 38 (19 intervention, 19 control) 
Age: range not given but mean intervention 67.1 and 
control 65.5 
Inclusion criteria: first-time users aged 20 to 80, good 
general health, fluent in Swedish 
Exclusion criteria: evidence of cognitive deficits 
during the interview or on a test of verbal fluency 
Interventions Individual pre-fitting sound awareness training 
3 visits each with different listening exercises and also 
use of the experimental adjustable aid 
Outcomes Short-term: post fitting - HHIE, SADL, CSS, HADs, 
IOI-HA 
Long-term: 1 yr - HHIE, SADL, CSS, HADs, IOI-HA, 
COSI, speech recognition 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Low  risk
 
Quote: the randomisation procedure was 
performed by an independent researcher. 
The researcher allocated the participants 
according to a computer-generated 
randomisation list 
Allocation concealment (selection 
bias) 
Low  risk
 
The audiologists who saw the 
participants in the clinic were blind to 
this list 
Blinding of participants and 
personnel (performance bias) 
High risk
 
The participants were not blinded due to 
the nature of the intervention 
Blinding of outcome assessment 
(detection bias) 
Unclear risk
 
All telephone consultations were 
conducted by an 'independent 
audiologist' 
Incomplete outcome data (attrition 
bias) 
Unclear risk
 
Comment: missing outcome data 
balanced across groups with similar 
reasons across groups but sometimes 
reasons for drop-outs not clear 
Selective reporting (reporting bias) Low  risk
 
No protocol published but was described 
in thesis (which we have) 
Other bias Unclear risk
 
Study was under powered 
Non-responders who declined the 
telephone interview but completed the 
IOI-HA reported significantly less use of 
aids than responders – not clear which 
groups the non-responders came from 
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Oberg 2009   
Methods Randomised 
Data collection autumn 2004 
Participants Diagnosis: symmetrical mild to moderate SNHL 
N = 39 (19 intervention, 20 control) 
Age: range not given, mean 68.6 intervention and 69.8 
control 
Inclusion criteria: first-time users aged 20 to 80, good 
general health, fluent in Swedish 
Exclusion criteria: evidence of cognitive deficits 
during the interview or on a test of verbal fluency 
Interventions 3 visits to clinic – 1 per week. 
First week fitted with a user-controlled adjustment 
experimental aid 
Subsequent visits they adjusted the aid to preferred 
settings 
Wore aids at home in between 
Outcomes Short-term: week 6 post-intervention (pre HA) – 
HHIE, ECHO, CSS, HADs, COSI 
Medium-term: week 18 post-fitting – HHIE, SADL, 
CSS, HADs, IOI-HA 
Long-term: 1 year FU - HHIE, SADL, CSS, HADs, 
IOI-HA, COSI 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Low  risk
 
Quote: the randomisation procedure was 
performed by an independent researcher. 
The researcher allocated the participants 
according to a computer-generated 
randomisation 
list. 
Allocation concealment (selection 
bias) 
Low  risk
 
and the audiologists who saw the 
participants in the clinic were blind to 
this list. 
Blinding of participants and 
personnel (performance bias) 
High risk
 
The participants were not blinded due to 
the nature of the intervention 
Blinding of outcome assessment 
(detection bias) 
Unclear risk
 
All telephone consultations were 
conducted by an "independent 
audiologist" 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Comment: missing outcome data 
balanced across groups with similar 
reasons across groups 
Selective reporting (reporting bias) Low  risk
 
No protocol published but was described 
in thesis (which we have) 
Other bias Low  risk
 
The study appears free of other sources 
of bias 
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Olson 2013   
Methods Randomised trial  
Participants N=8 new users plus training. N=7 new users control. 
Age range: mean 66 years in both groups 
Inclusion criteria: ‘new’ HA users (4 week-6months 
experience), 50-81 yrs old, mild-mod bilateral SNHL 
and bilateral HAs, native speakers of American 
English, adequate vision, daily access to TV and DVD  
Exclusion criteria: neurological, psychiatric disorder, 
conductive or asymmetric hearing loss 
Interventions LACE DVD – 20x30min sessions at home over a 4 
week period 
Outcomes Short term: at end of 4 week home training period - 
QuickSIN, Compressed Speech Test (word 
recognition), Synthetic Sentence Identification 
(competing speaker task) ALL SPEECH 
PERCEPTION, IOI-HA/AI, Speech, Spatial and 
Qualities of Hearing Scale – only 2 subscales as 
spatial considered not relevant 
Notes Also gp of experienced users but no control gp and 
allocation not random for this group 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Low  risk
 
Quote - New HA users were randomly 
assigned to the training or control 
(nontraining) group as determined by 
random tables 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details of allocation concealment 
given 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Unclear risk
 
4 drops outs - reasons given were 
unrelated to the study in 2 cases but it is 
not clear which groups they came from. 
N in each group prior to the drop outs  
not quoted. Data from the 4 subjects that 
did not complete the study was excluded  
Selective reporting (reporting bias) High risk
 
No protocol available but data for SSQ 
not reported although it was listed as an 
outcome measure 
Other bias High risk
 
Tx group had additional test session at 2 
weeks which the control group did not 
so they had extra experience with the 
test situation and material 
The study was also under-powered after 
dropouts by their own calculation 
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Preminger 2008   
Methods Randomised 
Participants N = 53 (3 dropped out during study and were not 
included in analysis) 
Age: control mean 66, training + psychosocial 65.3, 
training only 64.9 
Gender: control 75% male, T + P 37.5%, TO 66.7% 
apparently not statistically significant on Chi² test 
Inclusion criteria: aged 55 to 75, at least 3 months HA 
experience, > 20 score on HHIE or HHIA, corrected 
binocular visual acuity 20/40, passed MMSE, passed a 
screen for APD 
Interventions Training group: hour-long classes of speech training 
once a week for 6 weeks 
Training plus psychosocial exercises: as above plus an 
extra 30 mins psychosocial exercises 
Outcomes Short-term: 6 weeks - CUNY AB wordlists auditory 
and audio-visual (SPEECH PERCEPTION), CUNY 
topic related sentences auditory and audio-visual 
(SPEECH PERCEPTION), HHIE (HANDICAP, 
HEARING RELATED QoL), WHO disability 
Assessment Schedule II (GENERIC QoL) 
Medium-term: 6 months - AS ABOVE 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomly allocated 
Comment: no details of procedure given 
Allocation concealment (selection 
bias) 
Unclear risk
 
Comment: no details given 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Unclear risk
 
3 drop-outs were excluded from the 
study – only evident from reading 
carefully. All drop outs from treatment 
groups. Reasons given but only partially 
clear, sensible management of dropouts 
in analysis 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
Quality of life measures completed with 
researcher present 
The gender and hearing handicap 
differences present at baseline 
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Preminger 2010   
Methods Randomised BUT was made on basis of preference re 
class time so ‘quasi-randomised’ 
Participants N= 36 
Age range: No range given but avg Cx 72.2 Tx 63.5 – 
signif difference 
Inclusion criteria: All PHL had to score over 20 on 
HHI, scores below 25 on QuickSIN so they would 
have no probs communicating in group class, SO had 
to have PTA over 30dBHL (near normal hearing at 
least) 
Interventions AR group programme for just people with hearing loss 
(spouses no treatment) vs AR group programme plus 
separate group programme for spouses. 
90 min sessions 1xweekly for 4 weeks (no specific 
homework) 
Outcomes Short term: 4 weeks - HHIE (HEARING 
HANDICAP), perceived stress scale and affect rating 
scale (PSYCHOLOGICAL), primary communication 
inventory (COMMUNICATION) 
Medium term: 6 months - as above 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
High risk
 
Quote: Couples were assigned to either 
the control or the experimental AR 
sessions based on the couples’ preferred 
class meeting times.  
Comment: quasi-randomised 
Allocation concealment (selection 
bias) 
High risk
 
No info re sequence generation but 
researchers presumably knew which 
class was which and therefore which 
participants were choosing 
Blinding of participants and 
personnel (performance bias) 
High risk
 
 
Blinding of outcome assessment 
(detection bias) 
High risk
 
 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No apparent drop outs or missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
Participants were a mix of CI and HA 
pts 
Also age difference in groups and in 
mood scores pre intervention 
Scales all completed in presence of a 
researcher ‘to answer questions and 
make sure they were filled out correctly’ 
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Preminger 2010a   
Methods Randomised on basis of their choice of class time 
Participants N = 52 (18 group 1, 17 group 2, 17 Group 3) but were 
4 on top of this who dropped out but were not 
included 
Age: no range given – no significant differences in 
means between groups. Overwhelmingly male, VA 
population 
Inclusion criteria: 55 to 75, experience HA users (3 
months plus), score at least 20 on HHIE, corrected 
binocular vision 20/40, passed MMSE, passed screen 
for APD described in 2008 study 
Exclusion criteria: fluctuating hearing loss during 
study 
Interventions Group 1: communication strategies group 
Group 2: communication plus psychosocial group 
Group 3: informational lecture plus psychosocial 
group 
1-hour lecture per week for 6 weeks – all participants 
completed 5 of the 6 classes 
Outcomes Short-term: post intervention - HHIE/A (HEARING 
RELATED QoL, HANDICAP), WHODAS II 
(GENERIC QoL) 
Medium term: 6 months post-class - as above 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
High risk
 
Quote: Participants were randomly 
assigned to each treatment group based 
on their preferred class meeting times. 
Comment: Quasi-randomised 
Allocation concealment (selection 
bias) 
High risk
 
Patients given the choice based on the 
above – researchers knew which group 
was at which time 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants were not blinded due to 
nature of intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No blinding in outcome measurement 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Were drop-outs but reasons given 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
Questionnaires completed in presence of 
researcher (who was not blind to the 
group allocation) 
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Saunders 2009   
Methods Randomised 
Participants Diagnosis: symmetrical SNHL (< 15 dB HL 
difference between ears on 4 frequencies average) 
N = 60 (18 female, 42 male) 2 drop-outs 1 from group 
1 and 1 drop-out from group 2, reasons given; 
analysed data from 58 people 
Age: range 55 to 81 years 
Inclusion criteria: first-time users 
Interventions Group 1: pre-fit counselling including demo of 
listening situations, post-fit fine tune if wanted 
Group 2: pre-fit counselling including demo of 
listening situations but no fine tuning 
Group 3: pre-fit counselling but no demo and no fine 
tune post-fit 
Pre-fit counselling based on COSI 
Outcomes Short-term: 8 to 10 weeks - HHIE/A aided, APHAB-
A, PIADS-A,SADL, categorical assessment of USE 
PIADS = psychosocial impact of assistive devices 
scale 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomly assigned 
Comment: no details given 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details given 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
2 missing data – reasons given and not 
both from 1 group so unlikely to affect 
analysis 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
Questionnaires completed in clinic – not 
clear whether researcher present 
No power calculation 
No control group who were only aided 
without the pre-fit counselling 
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Smaldino 1988   
Methods Randomised 
Participants N = 40 (19 females and 21 males) 10 in each group 
Age: range 30 to 90 years, mean 69 
Inclusion criteria: new HA users 
Interventions Control group: HA with simple orientation 
Cognitive style: as control but also given info about 
their learning style 
Cognitive + AR – 4-week AR programme plus info on 
cognitive style 
AR was individual computer-based 
Outcomes Short-term: HPI (HANDICAP) 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Protocol for randomisation not given 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details provided 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
Only change scores available – not post-
score 
Not clear whether there was a difference 
at baseline on the outcome measure as 
handicap was assessed pre-intervention 
with a different measure 
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Stecker 2006   
Methods Randomised 
Participants N= 23 – all male veterans (12 – Immediate training, 
11 – delayed training)  
Age range: 50-80 years 
Inclusion criteria: HF symmetrical SNHL, bilateral 
aids 
Exclusion criteria: No Hx of neurological or 
psychiatric disorder 
Interventions Auditory training over 8 weeks – syllable 
identification 
Outcomes Nonsense syllable test 
Notes Delayed training results in cross over arm of study 
Similarly data for retention is quoted for both training 
periods combined. 
Also data for Exp 2 was compared to both arms 
pooled from Exp 1 (and controls) so cannot really 
compare fully. Exp 2 – can compare experienced users 
with controls from Exp 1. Despite extensive 
experience with NST they still showed signif 
improvements over controls from exp 1. 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Protocol for randomisation not given 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details provided 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No missing data 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
As far as one can tell this appeared to be 
free of other bias although we were only 
able to use data from the first arm of 
Exp 1 
?underpowered – no power calculation 
Subjects paid for participation 
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Sweetow 2006   
Methods Randomised cross-over trial 
Participants N = 65 across 5 sites 
Age: range - trained 28 to 85 (average 63.15); control 
32 to 82 (average 64.2 yrs) 
Interventions Home-based interactive PC based programme 
(Listening and Communication Enhancement LACE) 
30 mins 5 times a week for 4 weeks 
Outcomes Short-term: 4 weeks - QuickSIN, Hearing in Noise 
Test (HINT) (SPEECH PERCEPTION), HHIE/A 
(HANDICAP), Communication Scale for Older 
Adults (COMMUNICATION) 
Notes Group 2 cross-over arm – as no significant differences 
between group 1 and cross-over arm of group 2 they 
pooled the data for these groups meaning we cannot 
use it. Also data from hearing aid users mixed with 
non-users. This means that the data from this study 
have not been included in any meta-analysis 
Outcomes for a ‘subset’ of participants – not clear 
how this set was decided on 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
No details of sequence generation 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details of randomisation protocol 
Blinding of participants and 
personnel (performance bias) 
High risk
 
This study was not blinded due to the 
nature of the intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No apparent blinding of outcome 
assessment 
Incomplete outcome data (attrition 
bias) 
High risk
 
Some confusion over numbers for how 
many started and completed in each 
group. N is stated as 65 but this is not 
the number randomised – it is the 
number who completed. Number 
randomised is unclear 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
Participants at one of the sites were paid 
Data not available separately for users 
versus non-users, for different sites or 
for the 2 arms of the trial 
The authors have a financial interest in 
the company that produces the 
intervention LACE 
 
  Appendix E 
 
Thoren 2011   
Methods Randomised 
Participants N = 59 (intervention group 29, control 30) recruited 
via adverts in newspapers and referred to a website 
Age: range 24 to 84, mean 63.5 
29 women and 30 men; majority (67%) had education 
equivalent to Uni level 
Inclusion criteria: experienced HA users, hearing 
impairment with subjective significant communication 
difficulties (>20 on HHIE), using HA for 1yr +, 18yrs 
plus, Swedish first language, access to PC and internet 
Exclusion criteria: not able to have conversation by 
telephone, severe tinnitus, Ménière's 
Interventions Intervention: online education programme including 
professional guidance (5-week programme including 
information, tasks, assignments and professional 
contact) 
Control: online discussion forum with weekly topics 
but no professional guidance 
Outcomes Short-term: immediately post-intervention - 
questionnaires administered online HHIE, IOI-HA, 
SADL, HADs 
Medium-term: 6 months - as above 
Notes References CONSORT guidelines 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: randomly assigned by an 
independent researcher 
Comment: almost certainly done 
Allocation concealment (selection 
bias) 
Low  risk
 
Allocation undertaken by researcher 
independent of the study 
Blinding of participants and 
personnel (performance bias) 
Unclear risk
 
Comment: probably was blinded to the 
participants – they were all given the 
same instructions pre study and both 
intervention and control group involved 
the internet. However, blinding not 
explicitly stated but implied 
Blinding of outcome assessment 
(detection bias) 
Unclear risk
 
Outcome assessment was online 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Results analysed on ITT LOCF – very 
clearly explained. Reasons for drop-outs 
given 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Low  risk
 
This study appears free of other sources 
of bias. Limitations discussed 
No 'no treatment control' but the placebo 
control group was well thought out 
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Thoren 2014   
Methods Randomised 
Participants N = 76 (38 in each group) 
Age range: 26 to 81 years 
Gender: 32 women, 44 men 
Inclusion criteria: 1 yr + HA use, over 18 years of age, 
significant hearing impairment and significant 
communication difficulties 
Interventions Online rehabilitation for hearing aid users including 
self study, training and professional coaching in 
hearing physiology, hearing aids and communication 
strategies, as well as online contact with peers across 5 
weekly modules. The intervention group was 
compared to a waiting list control group 
Outcomes Short-term: immediately following intervention, IOI-
HA, HHEI and HADS 
Medium-term: at 3 months measures repeated 
Notes References CONSORT guidelines 
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: "The participants were 
randomized by an independent person 
(not involved in the study or 
recruitment) to either participate in the 
intervention group or in the control 
group." 
Comment: insufficient information 
about the sequence generation process in 
study 
Allocation concealment (selection 
bias) 
Low  risk
 
Comment: the use of an independent 
person performing the randomisation is 
suggestive of allocation concealment 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Missing outcome data balanced in 
numbers across intervention groups; it 
was explained and due to attrition. 
Missing data were imputed using 
appropriate methods 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
Quote: "Of the participants, 75% had 
completed education at university level." 
Comment: study appears to have a risk 
of recruitment bias 
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Turbin 2006   
Methods Randomised 
Participants N = 135 (only 1 female), 90% non-Hispanic whites 
Age: range 46 to 85 
Inclusion criteria: new and experienced HA users 
Exclusion criteria: participated in AR in last 5 years, 
no neurological, neuromuscular, psychiatric diagnosis 
to interfere with use of HA or participation in age-
normal social activities 
Interventions HA alone (N = 66) versus HA plus single AR 
workshop (N = 69) 
Outcomes Short-term: 8 weeks post-fit - CPHI (communication 
strategies subscale, personal adjustment subscale, 
other scales), COSI, NEO-FFI – 5 factor personality 
inventory, WOCQ – ways of coping questionnaire 
Medium-term: 6 months - as above 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Author reports group allocation was 
randomised but process not clear 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details available 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
High risk
 
Not clear whether results analysed for 
only those who remained or on an ITT 
basis 
Drop-out rate was higher from 
intervention group at 8 weeks and at 6 
months which could have affected 
results. Reasons for drop-out not given 
High drop-out rate overall 
Selective reporting (reporting bias) Unclear risk
 
Results not published – data taken from 
presentation obtained from the author 
Other bias Unclear risk
 
Not enough information to make a 
judgement on other sources of bias 
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Vreeken 2015   
Methods Randomised 
Participants N = 131: 64 intervention group, 67 in control group 
Age range: intervention group - mean age in years 81.2 (SD 10.0), 
control group - mean age in years 81.8 (SD 10.1) 
Gender: intervention group – 41.3% female, control group – 60% 
female 
Inclusion criteria: reported hearing disability, possessed a HA, and had 
the cognitive ability (reported by a spouse, other relative or care 
personnel) and sufficient knowledge of the Dutch language to 
comprehend or respond to questions. Attendance at a low vision clinic, 
reporting hearing disability and owned a hearing aid 
Interventions Dual sensory loss protocol consisting of a handbook with background 
information and a checklist accompanied with exercises. The 
intervention was delivered in 3 to 5 weekly home visits. The protocol 
covered: hearing aid use, maintenance and handling; living 
environment; and hearing assistive devices and communication 
strategies and coping with DSL. The intervention group was compared 
to a waiting list control group 
Outcomes Medium-term: at 3 months IOI-HA 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Low  risk
 
Quote: "randomization was stratified per OTs’ 
area of practice (eight strata). After completion 
of baseline measurements, an independent 
researcher not involved in the trial used 
randomization software to assign participants 
in each stratum. Participants were randomly 
allocated to either the IG or CG in blocks of 
two." Comment: randomisation was 
appropriate 
Allocation concealment 
(selection bias) 
Low  risk
 
The use of an independent person performing 
the randomisation is suggestive of appropriate 
allocation concealment 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants were not blinded 
Blinding of outcome 
assessment (detection bias) 
Low  risk
 
Quote: "The investigators and research 
assistants performing the measurement were 
not aware of the treatment allocation." 
Incomplete outcome data 
(attrition bias) 
Low  risk
 
Detailed information provided on numbers of 
participants not receiving the intervention and 
those lost to follow-up and how the data were 
included/excluded from the analysis 
Selective reporting (reporting 
bias) 
Unclear risk
 
No protocol available 
Other bias Unclear risk
 
May have been under-powered 
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Walden 1981  
Methods Randomised 
Participants Diagnosis: Sensorineural hearing loss 
N= 35 (10 in each Tx group and 15 in Cx) 
Age range: 19-68 years (all male) 
Inclusion criteria: No details 
Exclusion criteria: No details 
Interventions 7 hours of individual auditory training either auditory 
or visual training compared with no additional 
auditory training 
All as part of a 50 hour inpatient training programme 
Outcomes Speech perception measure – audiovisual sentence 
recognition 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
‘Randomised’ but no details given 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details of allocation procedure 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Not blinded 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
No missing data – inpatient programme 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
Not clear whether signif differences 
between groups at outset 
Tx groups received extra practice at 
consonant recognition during the testing 
(Cx groups did not receive this testing) 
The AV test was developed for this 
study 
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Ward 1978   
Methods 6 consecutive patients in each group 
Participants Diagnosis: better ear 35 to 62 dB across 3 frequencies 
N = 36 (1 drop-out who was discovered to have 
already had a HA) 15% of those fitted over that period 
so admit group was more selective than they intended 
Age: range 60 to 80 
Inclusion criteria: new HA users, over retirement age 
Exclusion criteria: over 80 years old, predominantly 
conductive losses 
Interventions Group 1: fitting plus 2 group sessions of 2 hours each 
at 2 and 4 weeks post-fit 
Group 2: fitting plus 4 group sessions of 2 hours each 
at 2-week intervals 
Group 3: fitting only 
Up to 6 patients in each group 
Outcomes Medium-term: 6 months - hours of USE (patient 
report and battery use), change in hearing handicap 
(Hearing Measurement Scale), AB word lists score 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
High risk
 
Comment: in fact a cluster quasi-
randomised trial 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details given but as was allocated 
possibly on a rotating basis every 6 
patients allocation concealment is 
unlikely 
Blinding of participants and 
personnel (performance bias) 
High risk
 
Participants not blinded due to nature of 
intervention 
Blinding of outcome assessment 
(detection bias) 
High risk
 
Not blinded 
Incomplete outcome data (attrition 
bias) 
High risk
 
Comment: data for group 2 not analysed 
at all due to high drop-out rate. Reasons 
for drop-out given 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias Unclear risk
 
Not enough information to make a 
judgement about other sources of bias 
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Ward 1981   
Methods Randomised 
Participants N = 31 
Age: range not given 
Inclusion criteria: sequential patients seen 3 months 
post-fitting, over 65, scored 2 or more on a 
questionnaire on hearing tactics (poor performance), 
only measured for those who had a HMS score of 15 
or more and who wore aids for less than 8 hrs per day 
(so were capable of improvement) at 3 months 
Exclusion criteria: frail, poor sight 
Interventions Control (N = 13) versus self instruction package on 
hearing tactics (N = 9) versus hearing tactics 
instruction (individual) (N = 9) 
Outcomes Medium term: 6 months after fitting - change in HMS 
score 3-6 months 
Notes  
Risk of bias table   
Bias Authors' 
judgement 
Support for judgement 
Random sequence generation 
(selection bias) 
Unclear risk
 
Quote: each person was randomly 
allocated 
Comment: no details of sequence 
generation 
Allocation concealment (selection 
bias) 
Unclear risk
 
No details given 
Blinding of participants and 
personnel (performance bias) 
High risk
 
No blinding 
Blinding of outcome assessment 
(detection bias) 
High risk
 
No blinding 
Incomplete outcome data (attrition 
bias) 
Low  risk
 
Reasons for drop-outs given and 
numbers balanced across groups 
Selective reporting (reporting bias) Unclear risk
 
No protocol available 
Other bias High risk
 
The study was small and the high 
number of exclusions prior to 
randomisation meant that groups 
were not balance for age or 
gender 
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Footnotes 
Abbreviations used: 
AF = active fitting; APD = auditory processing disorder; APHAB = Abbreviated Profile of 
Hearing Aid Benefit (Cox, Alexander 1995); AR = auditory rehabilitation; ARS = Affect 
Rating Scale (Lawton et al. 1992); CCT = California Consonant Test (Owens, Schubert 
1977); CI = cochlear implant; COSI = Client Orientated Scale of Improvement (Dillon, 
James & Ginis 1997); CPHI = Communication Profile for the Hearing Impaired (Demorest, 
Erdman 1987); CSOA = Communication Scale for Older Adults (Kaplan et al. 1997); CSS = 
Communication Strategies Scale (Demorest, Erdman 1987); CST = Connected Speech Test 
(Cox et al. 1998); CUNY = City University of New York; Cx = control group; ECHO = 
Expected Consequences of Hearing Aid Ownership (Cox, Alexander 2000); FU = follow-up; 
GHABP = Glasgow Hearing Aid Benefit Profile (Gatehouse 1999); HA = hearing aid; HADs 
= Hospital Anxiety and Depression Scale (Zigmond, Snaith 1983); HCA = Hearing Coping 
Assessment (Andersson et al. 1995); HF = high frequency; HHIE = Hearing Handicap 
Inventory for the Elderly (Ventry, Weinstein 1982); HL = hearing loss; HMS = Hearing 
Measurement Scale (Noble, Atherley 1970); HPI = Hearing Performance Inventory (Giolas et 
al. 1979); HR QoL = Hearing-Related Quality of Life; Hx = history; inner EAR and 
outerEAR = Effectiveness of Auditory Rehabilitation scales (Yueh et al. 2005); IOI-HA = 
International Outcome Inventory for Hearing Aids (Cox, Alexander 2002); ITT = intention to 
treat; LACE = Listening And Communication Enhancement (Sweetow, Sabes 2006); LOCF 
= last observation carried forward; MMSE = mini mental state exam; NEO-FFI = 
Neuroticism Extroversion Openness Five Factor Inventory (Costa, McCrae 1992); NST = 
Nonsense Syllable Test (Dubno, Levitt 1981); NU-6 = Northwestern University auditory test 
no. 6 (Tillman, Carhart 1966); PCI = Primary Communication Inventory (Navran 1967); PHL 
= person with hearing loss; PIADS-A = Psychological Impact of Assistive Devices Scale 
(Day, Jutai & Campbell 2002); PTA = pure tone audiogram, a standardised measure of 
hearing threshold; QDS = Quantified Denver Scale of Communication (Alpiner et al. 1978, 
Schow, Nerbonne 1980); SADL = Satisfaction with Amplification in Daily Life (Cox, 
Alexander 1999); SD = standard deviation; SF-12 = Short form 12 (Ware, Kosinski & Keller 
1998); SF-36 = Short form 36 (Ware, Sherbourne 1992); SIN = Speech In Noise; SNHL = 
sensorineural hearing loss; SO = significant other; SSQ = Speech, Spatial and Qualities of 
hearing scale (Gatehouse, Noble 2004); Sx = symptoms; Tx = treatment/intervention group; 
VA = United States veterans association; VAS = visual analogue scale; WHO-DAS II = 
World Health Organisation Disability Assessment Scale (World Health Organisation 2001); 
WOCQ = Ways of Coping Questionnaire (Folkman, Lazarus 1988). 
Alpiner, J.G., Chevrette, W., Glascoe, G., Metz, M. & Olsen, B. 1978, "The Denver scale of 
communication function" in Adult rehabilitative audiology, ed. J. Alpiner, 1st edn, 
Williams & Wilkins, , pp. 53-56.  
Andersson, G., Melin, L., Lindberg, P. & Scott, B. 1995, "Development of a short scale for 
self-assessment of experiences of hearing loss: The hearing coping assessment", 
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Characteristics of excluded studies   
Andersson 1998   
Reason for exclusion Collated data on hearing aid use from 3 previous studies 
(see Andersson 1994; Andersson 1995; Andersson 1997). 
Where possible we have included the relevant data on 
hearing aid use as it was reported in the original studies. 
Bevilacqua 2013   
Reason for exclusion ALLOCATION: randomised 
PARTICIPANTS: not all adults according to the definition 
given in this review and cannot extract the data for the 
adults separately 
Cardemil 2014 
Reason for exclusion ALLOCATION: unclear in published study but trial 
registration lists it as non-randomised 
Hallberg 1994   
Reason for exclusion ALLOCATION: randomised 
PARTICIPANTS: not all hearing aid users and cannot extract 
the data for the hearing aid users independently 
Hennig 2012   
Reason for exclusion ALLOCATION: not randomised 
Hickson 2007   
Reason for exclusion ALLOCATION: randomised 
PARTICIPANTS: not all hearing aid users and cannot extract 
the data for the hearing aid users independently 
Kuk 2014 
Reason for exclusion ALLOCATION: not randomised 
Norman 1994   
Reason for exclusion ALLOCATION: not randomised 
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Preminger 2003   
Reason for exclusion ALLOCATION: part-randomised and data not available for 
randomised participants only 
Reber 2005   
Reason for exclusion ALLOCATION: part-randomised and data not available for 
randomised participants only 
Ruschel 2007   
Reason for exclusion ALLOCATION: randomised 
PARTICIPANTS: new adult hearing aid users 
INTERVENTION: 5 sessions of auditory rehabilitation 
including guidance on communication strategy 
OUTCOME: non-validated questionnaire relating to ease of 
use and communication 
Yueh 2010   
Reason for exclusion ALLOCATION: randomised 
PARTICIPANTS: at the level of randomisation no 
participants were hearing aid users and only a proportion 
became hearing aid users 
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  A pendix F 
Prisma diagram for systematic review 
 2091 records identified through 
database searching January 2013 
(1474), November 2013 (244) and 
September 2015 (373) 
1233 records screened by title and 
abstract 
134 records remaining including: 
104 references to 
papers/articles/reports/trial 
protocols 
5 books 
18 reviews 
7 conference abstracts 
All searched for additional 
references 
580 (Jan 2013), 120 (Nov 2013) and 
158 (Sept 2015) duplicates removed 
1099 records excluded 
14 additional papers and 2 
additional reviews identified 
150 searched full text for eligibility 
72 full-text sources excluded as not 
eligible 
4 articles could not be traced 
2 references to a study protocol but 
no results could be found - author 
retired 
11 further trial protocols for ongoing 
trials that have not yet completed or 
reported results 
61 papers assessed in detail for 
eligibility 
12 papers excluded with reasons 
1 awaiting classification 
48 papers representing 41 studies 
included  
  Appendix H 
 
Intervention range and type   
CCM 
element 
Study 
reference 
Hearing healthcare 
intervention 
Control 
intervention 
SMS subtype DSD 
format 
DSD 
intensity 
DSD 
mode 
Subgroup(s) 
compared 
Health 
system 
None found  
Community 
resources 
None found 
Decision 
support 
None found 
Clinical 
information 
system 
None found 
Delivery 
system 
design 
Campos 
2013 
Remote online fitting Face-to-face 
fitting 
Activate - 
practical 
Remote 
(online) vs 
face-to- 
face 
Low Indiv DSD format 
Cherry 1994  Telephone FU at 6, 9 and 
12 weeks post fitting - 
questions answered, 
trouble shooting and 
counselling 
Face to face FU 
on request 
Activate - 
symptom 
Telephone 
vs face-to-
face 
Medium 
vs low 
Indiv DSD format 
and 
intensity 
Collins 2013 60 minute group 
orientation with power 
point presentation 
covering use, care and 
maintenance of the hearing 
aid 
30 min individual 
orientation with 
handout of same 
powerpoint 
presentation 
Advise Face-to-
face 
Low Group 
vs 
Indiv 
DSD mode 
Cunningham 
2001 
As many post-fitting 
adjustments as patients 
requested 
No post-fitting 
adjustments 
Activate - 
symptom 
Face-to-
face 
Medium 
vs low 
Indiv DSD 
intensity 
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Lavie 2014 Simultaneous binaural 
fitting 
Sequential 
binaural fitting 
Activate - 
practical 
Face-to-
face 
Low Indiv DSD format 
Montgomery 
1984 
Group auditory training Individual 
auditory training 
Activate - 
symptom 
Face-to-
face 
High Indiv 
vs 
Group 
DSD mode 
Ward 1981 Self help book on hearing 
tactics 
Single session 
face-to-face 
advice on hearing 
tactics 
Advise Booklet vs 
face-to-
face 
Low Indiv DSD format 
Self 
management 
support 
Boymans 
2012 
Patient/audiologist driven 
adjustments to fitting 
Fitting to 
prescription 
Activate – 
symptom vs 
no intervention 
Face-to-
face 
Low Indiv SMS 
content 
Fitzpatrick 
2008 
Auditory training - 
phoneme discrimination in 
single words, then 
sentences and then in 
presence of background 
noise. 13x1 hour 
13x1hour lectures 
on hearing loss, 
hearing aids and 
communication 
Activate - 
symptom vs 
advise 
Face-to-
face 
High Indiv SMS 
content 
Kricos 1996  4 week communication 
training programme 
8x1hour including 
information and practice in 
communication skills and 
coping strategies for 
communication 
8x1hour analytic 
auditory training 
Activate - 
psychosocial 
vs symptom 
Face-to-
face 
High Indiv SMS 
content 
Preminger 
2010a 
6x1hour group 
communication strategy 
training plus psycho-social 
exercises addressing 
emotional and 
psychological impact of 
hearing loss 
6x1hour group 
communication 
strategy training 
Activate - 
psychosocial+ 
vs 
psychosocial 
Face-to-
face 
High Group SMS 
content 
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Saunders 
2009 
Pre-fit counselling 
including demo 
Pre-fit 
counselling with 
no demo 
Activate - 
symptom vs 
none 
Face-to-
face 
Low Indiv SMS 
content 
Walden 1981 14x30 minute sessions of 
auditory training 
embedded within a 50 
hour rehab programme 
‘Standard’ 50 
hour rehab  
programme 
Activate – 
symptom vs 
advise 
Face-to-
face 
High Indiv SMS 
content 
 
Combined 
SMS/DSD 
Abrams 
1992 
Group AR 90 mins once a 
week for 3 weeks post 
fitting. Each week lectures 
covering different topics 
relating to hearing loss and 
communication 
No intervention 
post fitting 
Advise Face-to-
face 
Medium Group SMS 
content 
DSD format 
DSD 
intensity 
DSD mode 
Andersson 
1994 
60 min individual 
behavioural counselling 
session then 3 consecutive 
weeks of group or indiv 
sessions where hearing 
tactics and coping 
strategies were taught and 
practiced 
No intervention 
post fitting 
Activate - 
psychosocial 
Face-to-
face 
Medium Group 
or 
Indiv 
SMS 
content 
DSD format 
DSD 
intensity 
DSD mode 
Andersson 
1995 
60 min individual 
behavioural counselling 
session then 4x2hour 
sessions including video 
feedback on role play, 
applied relaxation, 
information and 
No intervention Activate - 
psychosocial 
Face-to-
face 
High Indiv SMS 
content 
DSD format 
DSD 
intensity 
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homework 
Andersson 
1997 
Self-help manual supplied 
with 1 hour face-to-face 
training session including 
relaxation training 
followed by telephone 
contact over 4 consecutive 
weeks 
No intervention Activate - 
psychosocial 
Face-to-
face 
High Indiv SMS 
content 
DSD 
intensity 
Beynon 1997  4 week communication 
course - information and 
discussion re hearing loss, 
hearing aids and 
communication 
No intervention Advise Face-to-
face 
Medium Group 
vs 
indiv 
SMS 
content 
DSD 
intensity 
DSD mode 
Chisolm 
2004 
4 week course AR - 2 
hours per week with 
lectures covering different 
aspects relating to hearing 
loss and communication 
No intervention Advise Face-to-
face 
Medium Group 
vs 
Indiv 
SMS 
content 
DSD 
intensity 
DSD mode 
Eriksson-
Mangold 
1990 
5 visits including fitting - 
structured guidance, use of 
diary with specific 
homework tasks, restricted 
HA use during first month 
Standard fitting Activate - 
psychosocial 
Face-to-
face 
High Indiv SMS 
content 
DSD 
intensity 
Ferguson 
2015 
Interactive DVD to use at 
home following fitting 
including information and 
exercises on hearing aid 
management and 
Standard fitting Activate - 
psychosocial 
DVD Medium Indiv SMS 
content 
DSD format 
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communication DSD 
intensity 
Gil 2010 8x1hour twice a week for 
4 weeks - synthetic - 
pointing to words, figures, 
digits and verbal repetition 
No intervention Activate - 
symptom 
Face-to-
face 
High Indiv SMS 
content 
DSD 
intensity 
Kemker 
2004 
Two one hour sessions of 
hearing aid orientation - 
could be pre or post fitting. 
In the review we combined 
these groups 
No intervention Advise Face-to-
face 
Medium Indiv SMS 
content 
DSD 
intensity 
Kramer 2005  5 sequential videos 
showing listening 
situations and coping 
tactics 
No intervention Advise Remote 
(video) 
High Indiv SMS 
content 
DSD format 
DSD 
intensity 
Kricos 1992  4 week communication 
training programme 
8x1hour including 
information and practice in 
communication skills and 
coping strategies for 
communication 
No intervention Activate - 
psychosocial 
Face-to-
face 
High Indiv SMS 
content 
DSD 
intensity 
Kricos 1996  4 week communication 
training programme 
8x1hour including 
information and practice in 
communication skills and 
coping strategies for 
No intervention Activate - 
psychosocial 
Face-to-
face 
High Indiv SMS 
content 
DSD 
intensity 
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communication 
Lavie 2013 Listening training No intervention Activate - 
symptom 
Face-to-
face 
High Indiv SMS 
content 
DSD 
intensity 
Lundberg 
2011 
Weekly topic based 
reading tasks based on an 
information booklet plus 
5x 10-15 min telephone 
calls with an audiologist to 
discuss the tasks 
Information 
booklet 
Activate - 
psychosocial 
vs advise 
Telephone High Indiv SMS 
content 
DSD format 
DSD 
intensity 
Miranda 
2008 
7x 50 min weekly session 
of auditory training - mix 
of synthetic and analytic 
No intervention Activate - 
symptom 
Face-to-
face 
High Indiv SMS 
content 
DSD 
intensity 
Oberg 2008  Pre-fitting sound 
awareness training. 3 visits 
with different listening 
exercises. 1 visit without 
amplification and 2 with 
an experimental adjustable 
aid 
No intervention Activate - 
symptom 
Face-to-
face 
Medium Indiv SMS 
content 
DSD 
intensity 
Oberg 2009  Pre-fitting use of an 
experimental adjustable 
hearing aid - 3 clinic visits 
to adjust the aid a week 
apart and experience at 
home in between 
No intervention Activate - 
symptom 
Face-to-
face 
Medium Indiv SMS 
content 
DSD 
intensity 
Olson 2013 20x30 min sessions at No intervention Activate - Remote High Indiv SMS 
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home over 4 weeks using 
interactive DVD 
delivering synthetic 
auditory tasks 
symptom (DVD) content 
DSD format 
DSD 
intensity 
Preminger 
2008 
6x1 hour speech training 
classes including auditory 
and audiovisual analytic 
and synthetic tasks 
No intervention Activate - 
symptom 
Face-to-
face 
High Group 
vs 
None 
SMS 
content 
DSD 
intensity 
DSD mode 
Preminger 
2010 
Group AR plus separate 
group for CPs 4x90 mins 
Group AR 
without group for 
CPs 
Advise Face-to-
face 
Medium Group SMS 
content 
DSD 
intensity 
Smaldino 
1988 
4 sessions of rehab inc info 
on hearing and hearing 
aids, practice and problem 
solving re communication 
and role play 
No intervention Activate - 
psychosocial 
Remote 
(PC-based) 
Medium Indiv SMS 
content 
DSD 
intensity 
Stecker 2006 Auditory training - asked 
to do 5 days a week 1 
hour/day for 8 weeks 
Delayed training 
(no intervention) 
Activate 
symptom 
Remote 
(PC-based) 
High Indiv SMS 
content 
DSD format 
DSD 
intensity 
Sweetow 
2006 
30 mins 5 days a week for 
4 weeks at home analytic 
No intervention Activate - 
symptom 
Remote 
(PC-based) 
High Indiv SMS 
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and synthetic auditory 
training, info on 
communication strategies 
content 
DSD format 
DSD 
intensity 
Thoren 2011  5 week online education 
programme including 
information, tasks 
assignments and 
professional contact via 
email 
Online discussion 
forum with 5 
weekly topics but 
no task 
assignments and 
no professional 
guidance 
Advise vs 
Activate - 
psychosocial 
Remote 
(email 
follow up) 
High Indiv SMS 
content 
DSD format 
DSD 
intensity 
Thoren 2014 5-week online 
rehabilitation programme 
including self study, 
training and professional 
coaching in hearing 
physiology, hearing aids, 
and communication 
strategies as well as online 
contact with peers 
No intervention Activate - 
psychosocial 
Remote High Indiv SMS 
content 
DSD format 
DSD 
intensity 
Turbin 2006 Single session of group 
AR - length not clear 
No intervention Advise Face-to-
face 
Low Group 
vs 
Indiv 
SMS 
content 
DSD 
intensity 
DSD mode 
Vreeken 
2015 
Weekly home visits for 3 
to 5 weeks. Participants 
received a handbook with 
No intervention Activate - 
psychosocial 
Face-to-
face plus 
booklet 
High Indiv SMS 
content 
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background information 
and a checklist 
accompanied with 
exercises covering: 
hearing aid use, 
maintenance and handling; 
living environment; 
hearing assistive devices; 
communication strategies 
DSD format 
DSD 
intensity 
Ward 1978 Two treatment groups - 
one received 2x2hour AR 
sessions, the other 4x2hour 
sessions. Sessions 
including physical practice 
with aids and 
communication advice and 
practice. Also 
psychosocial aspects 
No intervention Activate - 
psychosocial 
Face-to-
face 
Medium Group SMS 
content 
DSD 
intensity 
DSD mode 
Ward 1981 Self help book on hearing 
tactics 
No intervention Advise Booklet Low Indiv SMS 
content 
DSD format 
DSD 
intensity 
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'Risk of bias' analysis for the individual included studies 
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Abrams 1992 Bias unlikely
Andersson 1994 Bias unclear
Andersson 1995 Bias likely
Andersson 1997
Beynon 1997
Boymans 2012
Campos 2013
Cherry 1994
Chisolm 2004
Collins 2013
Cunningham 2001
Eriksson-Mangold 1990
Ferguson 2015
Fitzpatrick 2008
Gil 2010
Kemker 2004
Kramer 2005
Kricos 1992
Kricos 1996
Lavie 2013
Lavie 2014
Lundberg 2011
Miranda 2008
Montgomery 1984
Oberg 2008
Oberg 2009
Olson 2013
Preminger 2008
Preminger 2010
Preminger 2010a
Saunders 2009
Smaldino 1988
Stecker 2006
Sweetow 2006
Thoren 2011
Thoren 2014
Turbin 2006
Vreeken 2015
Walden 1981
Ward 1978
Ward 1981
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Risk of bias across all included studies 
 
 
Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)
Other bias
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Summary of findings table for the effect of self-management support interventions 
Self-management support interventions for adults with hearing loss who use hearing aids 
Patient or population: patients with adults with hearing loss who use hearing aids 
Settings: Outpatient clinic 
Intervention: Self-management support interventions 
Outcomes Illustrative comparative risks* (95% CI) Relative 
effect 
(95% 
CI) 
No of 
Participants 
(studies) 
Quality of 
the 
evidence 
(GRADE) 
Comments 
Assumed 
risk 
Corresponding risk 
Control Self-management support 
interventions  
Adherence No studies indentified 
Daily hours of hearing 
aid use 
Two studies reported daily hours of hearing aid use but we were unable to combine these in a meta-analysis 
Adverse effects No studies identified 
Quality of life 
Validated self-report 
measures. WHODAS II 
scale from: 0 to 100. 
Follow-up: 0-12 months 
The mean quality of life in the intervention 
group was 9.1 lower (21.33 lower to 3.13 
higher) than in the control group (on this 
generic health-related quality of life scale 
(WHODAS II) a lower score indicates better 
quality of life) 
 35 
(1 study) 
⊕⊝⊝⊝ 
very low
1
 
The minimal important 
difference on this scale has 
not been established for 
hearing healthcare 
Self-reported hearing 
handicap 
Validated self-report 
measure : HHIE {{409 
Ventry, Ira M 1982}} 
scale from 0 to 100. 
Follow-up: 0-12 months 
The mean self-reported hearing handicap in 
the intervention groups was 9.74 lower 
(27.12 lower to 7.64 higher) than in the 
control groups (lower score indicates less 
handicap) 
 87 
(2 studies) 
⊕⊝⊝⊝ 
very low
2
 
The minimal important 
difference on this scale is 
reported to be 18.7 for 
face-to face administration 
and 36 for pencil and paper 
{{410 Weinstein, Barbara 
E 1986}} 
Hearing aid benefit No studies identified 
Communication 
Validated self report 
measure: verbal subscale 
The mean reported use of verbal 
communication strategy in the intervention 
group was 0.72 higher (0.21 higher to 1.23 
 52 
(1 study) 
⊕⊝⊝⊝ 
very low
3
 
The minimal important 
difference for this subscale 
of the CPHI is 0.93 at the 
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of the CPHI {{414 
Demorest,M.E. 1987}} 
scale from 0 to 5 
Follow-up: 0 to 12 
months 
higher) than in the control group (higher 
score indicates increased use of verbal 
communication strategy) 
0.05 level {{411 Demorest, 
Marilyn L 1988}} 
*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 
95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; RR: Risk ratio; 
GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change our confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on confidence in the estimate of effect and is likely to change the 
estimate. 
Very low quality: Very uncertain about the estimate. 
Footnotes 
1
Downgraded due to very serious concerns regarding limitations in study design (risk of bias), indirectness (participants were military veterans and only short- 
to medium-term outcomes were available) and serious concerns regarding imprecision (single study with small sample size). 
2
Downgraded due to very serious concerns regarding limitations in study design (risk of bias) and serious concerns due to indirectness (only short- to 
medium-term outcomes available) and imprecision (two small studies with a high risk of skewed data). 
3
Downgraded due to very serious concerns regarding limitations in study design (risk of bias) and serious concerns due to indirectness (only short- to 
medium-term outcomes available) and imprecision (single study with small sample size). 
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Summary of findings table for the effect of delivery system design interventions 
Delivery system design interventions for adults with hearing loss who use hearing aids 
Patient or population: patients with adults with hearing loss who use hearing aids 
Settings: Outpatient clinic 
Intervention: Delivery system design interventions 
Outcomes Illustrative comparative risks* (95% CI) Relative effect 
(95% CI) 
No of Participants 
(studies) 
Quality of 
the evidence 
(GRADE) 
Comments 
Assumed 
risk 
Corresponding risk 
Control Delivery system design 
interventions  
Adherence 
Number of people fitted 
with hearing aid/number 
of people who use the 
aids 
Follow-up: 0-12 mnths 
948 per 1000 967 per 1000 
(938 to 995) 
RR 1.02  
(0.99 to 1.05) 
686 
(2 studies) 
⊕⊝⊝⊝ 
very low
1
 
 
Daily hours of hearing 
aid use 
Average self-reported or 
data-logged hours of use 
per day. Scale from: 0 
to 12 hrs. 
Follow-up: 0-12 mnths 
The mean daily hours of hearing aid use in 
the intervention groups was 0.06 lower 
(1.06 lower to 0.95 higher) than in the 
control groups. On average the 
interventions groups used their hearing 
aids for under a minute per day less than 
the control groups 
 700 
(4 studies) 
⊕⊝⊝⊝ 
very low
2
 
Participants in intervention 
groups wore hearing aids 
for 3 to 4 minutes less each 
day on average than those 
in the control group. This 
is not a clinically 
significant difference 
Adverse effects 
Number of outstanding 
complaints 
Follow-up: 1+ years 
571 per 1000 429 per 1000 
(286 to 640) 
RR 0.75  
(0.5 to 1.12) 
98 
(1 study) 
⊕⊕⊝⊝ 
low
3
 
 
Quality of life No studies identified 
Self-reported hearing 
handicap 
Validated self-report 
measure HHIE {{409 
Ventry, Ira M 1982}} 
scale from: 0 to 100 
The mean self-reported hearing handicap 
in the intervention groups was 0.7 lower 
(5.22 lower to 3.81 higher) than in the 
control groups (on this scale from 0 to 100, 
a lower score indicates less hearing 
handicap) 
 628 
(2 studies) 
⊕⊝⊝⊝ 
very low
4
 
The minimal important 
difference on this scale is 
reported to be 18.7 for 
face-to-face administration 
and 36 for pencil and paper 
{{410 Weinstein, Barbara 
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Follow-up: 0-12 months E 1986}} 
Hearing aid benefit 
Validated self-report 
measure. OuterEAR 
scale from: 0 to 100. 
Follow-up: mean 6 
months 
The mean hearing aid benefit in the 
intervention groups was 1.8 higher (3.1 
lower to 6.7 higher) than in the control 
groups (on this scale from 0 to 100, a 
higher score indicates more hearing aid 
benefit) 
 582 
(1 study) 
⊕⊝⊝⊝ 
very low
4
 
Unable to reference a 
minimal important 
difference for this scale; a 
mean difference of 1.8 on a 
scale from 0 to 100 is 
unlikely to be a clinically 
significant change 
Communication 
Validated self report 
measure: verbal 
subscale of the CPHI 
{{414 Demorest,M.E. 
1987}} scale from 0 to 
5 
Follow-up: 0 to 12 
months 
The mean reported use of verbal 
communication strategy in the intervention 
group was 0.10 higher (0.40 lower to 0.20 
higher) than in the control group (higher 
score indicates increased use of verbal 
communication strategy) 
 588 
(1 study) 
⊕⊝⊝⊝ 
very low
5
 
The minimal important 
difference for this subscale 
of the CPHI is 0.93 at the 
0.05 level {{411 Demorest, 
Marilyn L 1988}} 
*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence 
interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; RR: Risk ratio; 
GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: Very uncertain about the estimate. 
Footnotes 
1Downgraded due to very serious concerns regarding indirectness of the evidence (only short- to medium-term evidence and the majority of the participants were military veterans). 
2Downgraded due to very serious concerns regarding indirectness (short- to medium-term data and military veteran participants) and serious concerns about limitations in study design (unclear 
risk of bias) and imprecision (standard deviations imputed in the largest study). 
3Downgraded due to very serious concerns regarding indirectness (short- to medium-term data and military veteran participants) and serious concerns regarding limitations in study design 
(unclear risk of bias) and imprecision (small sample size, wide CIs). 
4Downgraded due to very serious concerns regarding indirectness (short- to medium-term data and military veteran participants) and serious concerns about imprecision (standard deviations 
imputed). 
5Downgraded due to very serious concerns regarding indirectness (short- to medium-term outcomes, military veteran participants and the lack of a global communication outcome measure) and 
serious concerns about imprecision (standard deviations imputed).
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Summary of findings table for the effect of combined interventions 
Combined SMS/DSD interventions for adults with hearing loss who use hearing aids 
Patient or population: patients with adults with hearing loss who use hearing aids 
Settings: Outpatient clinic 
Intervention: Combined SMS/DSD interventions 
Outcomes Illustrative comparative risks* (95% CI) Relative 
effect 
(95% CI) 
No of 
Participants 
(studies) 
Quality of 
the 
evidence 
(GRADE) 
Comments 
Assumed risk Corresponding risk 
Control Combined SMS/DSD 
interventions 
Adherence 
Number of people fitted with 
hearing aid/number of 
people who use the aids 
Follow-up: 5 to 8 weeks 
943 per 1000 1000 per 1000 
(943 to 1000) 
RR 1.06 
(1 to 1.12) 
162 
(1 study) 
⊕⊕⊝⊝ 
low
1
 
 
Daily hours of hearing aid 
use 
Self-reported or data-logged 
average hours of use per day. 
Scale from: 0 to 12 hrs. 
Follow-up: 1+ years 
The mean daily hours of hearing aid use in 
the intervention groups was 0.04 higher 
(0.64 lower to 0.73 higher) than in the control 
groups 
 69 
(2 studies) 
⊕⊝⊝⊝ 
very low
2
 
Participants in the intervention 
groups wore their hearing aids for 
2 to 3 minutes more per day than 
those in the control group. This is 
not a clinically significant 
difference 
Adverse effects No studies identified 
Quality of life 
Validated self-report 
measures. IOI-HA item 7 
scale from: 1 to 5. 
Follow-up: 1+ years 
The mean quality of life in the intervention 
groups was 
0.32 higher (0.17 lower to 0.8 higher) than in 
the control groups measured on item 7 of the 
IOI-HA {{412 Cox, Robyn M 2002}} 
 69 
(2 studies) 
⊕⊕⊝⊝ 
low3 
The minimally important 
difference for this subscale of the 
IOI-HA is 0.32 for those with 
mild-moderate hearing loss and 
0.28 for those with moderate-
severe hearing loss {{413 Smith, 
Sherri L 2009}} 
Self-reported hearing 
handicap 
Validated self-report 
measures 
Follow-up: 1+ years 
The mean self-reported hearing handicap in 
the intervention groups was 0.31 standard 
deviations lower (1.06 lower to 0.44 higher) 
than in the control groups 
 88 
(3 studies) 
⊕⊝⊝⊝ 
very low
4
 
Using the classification suggested 
by {{421 Cohen, J. 1988}} a 
SMD of 0.31 represents a 
moderate effect size  
Hearing aid benefit The mean hearing aid benefit in the  69 ⊕⊕⊝⊝ This is a statistically significant 
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Validated self-report 
measures (IOI-HA item 4). 
Scale from: 1 to 5. 
Follow-up: 1+ years 
intervention groups was 0.3 higher (0.02 to 
0.58 higher) than in the control groups 
measured on item 4 of the IOI-HA {{412 
Cox, Robyn M 2002}} 
(2 studies) low
3
 difference. However, the 
minimally important difference 
for this subscale of the IOI-HA is 
0.39 for those with mild-moderate 
hearing loss and 0.32 for those 
with moderate-severe hearing loss 
{{413 Smith, Sherri L 2009}}, so 
this does not represent a clinically 
important difference 
Use of verbal 
communication strategy 
Validated self-report 
measures (Verbal subscale of 
the CPHI {{414 
Demorest,M.E. 1987}}) 
Scale from: 0 to 5 
Follow-up: 1+ years 
The mean use of verbal communication 
strategy in the intervention groups was 0.3 
higher (0.2 lower to 0.8 higher) than in the 
control groups 
 34 
(1 study) 
⊕⊝⊝⊝ 
very low
5
 
The minimal important difference 
for this subscale of the CPHI is 
0.93 at the 0.05 level {{414 
Demorest,M.E. 1987}} 
*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence 
interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; RR: Risk ratio; 
GRADE Working Group grades of evidence 
High quality: Further research is very unlikely to change confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on confidence in the estimate of effect and may change the estimate. 
Low quality: Further research is very likely to have an important impact on confidence in the estimate of effect and is likely to change the estimate. 
Very low quality: Very uncertain about the estimate. 
Footnotes 
1
Downgraded due to serious concerns regarding risk of bias and serious concern regarding consistency (single study). 
2
Downgraded due to very serious concerns regarding imprecision (small sample size) and serious concerns regarding inconsistency (heterogeneity). 
3
Downgraded due to very serious concerns regarding imprecision (small sample size). 
4
Downgraded due to very serious concerns regarding imprecision (small sample size, risk of skewed data in two of the studies) and serious concerns regarding limitations in 
study design (high risk of bias in one study) and inconsistency (heterogeneity). 
5
Downgraded due to very serious concerns regarding imprecision (small sample size) and indirectness (lack of a global measure of communication, participants were all first-
time hearing aid users, we do not know whether equivalent benefit could be gained in people already fitted with hearing aids).  
  Appendix N 
 
  
 
 
 
 
 
 
Many thanks for agreeing to take part in this consensus process looking at clinical outcome in 
adult audiology. 
 
Background 
• Hearing loss is a common long term condition affecting 10 million people in the UK and 
an estimated 250 million people worldwide 
• It was recently recognised under UK Department of Health policy as a long term 
condition (LTC)  
• NHS Mandate published in 2013 includes the aim ‘to empower and support people 
living with long term conditions’ 
• The routine intervention for the management of hearing loss is the prescription of 
hearing aid(s) 
• Hearing loss is associated with communication difficulties, social isolation and mental 
health problems. Effective hearing aid fitting can ameliorate these effects 
• However, many people with hearing loss who are prescribed hearing aids choose not to 
use them. Of the 2 million people in the UK who have hearing aids it is estimated only 
1.4 million use them regularly 
Theoretical frameworks exist for the description and development of interventions for LTCs. The 
use of such frameworks has been associated with improved clinical outcome in conditions such 
as diabetes, asthma and chronic lung disease. At the level of direct contact between clinician 
and patient one important feature of these frameworks is a focus on self-management support 
(helping someone to live well with their long term condition). To assess the success of such a 
framework in the context of adult audiology it will be important to be able to define ‘success’ in 
terms of clinical, hearing health-related outcome. A review of the literature suggests there is 
little agreement about how success or quality is defined and measured in this context. In 
addition to defining important clinical outcomes there is also debate about the processes that 
might be required to achieve those outcomes.  
 
A Delphi review is a step by-step process which seeks to establish consensus amongst an 
expert panel about a designated topic, in this case, measuring quality in adult audiology. 
 
We will use the review findings to inform the debate on measuring quality in adult audiology and 
to feed into the development of new interventions that have the aim of improving clinical 
outcome for people with hearing loss. 
 
What will it involve?  
In practice you will be involved in a small number of data collection exercises: 
 
(i) in May, you will be asked to answer a number of open questions about outcomes in 
adult audiology 
(ii) In June and July, you will be sent some feedback on the panels responses in the 
previous round and you will be asked to agree or disagree with a number of 
statements derived from our analysis of the initial responses. 
 
You will be sent a link by email to an online form for each round. You will have two weeks to 
complete and submit each set of questions. Data collection ceases when an agreed level of 
  
 
 
 
 
 
 
consensus has been achieved. If you have any problems accessing or completing the online 
forms then please contact Fiona Barker at f.barker@surrey.ac.uk. In pilot testing some firewalls 
blocked access to the form so do let Fiona know if this is a problem for you. 
 
All responses and contributions will be treated in the strictest confidence and will be reviewed 
anonymously. We hope that the findings from the Delphi review will be  
published in an international peer-reviewed journal where all participants’ contributions will be 
formally acknowledged.  
 
If you have any questions about the Delphi process or experience any practical problems 
please contact Fiona. 
 
Many, many thanks for contributing your time and expertise to this review process. We hope 
you will find it an interesting and thought-provoking exercise.
  Appendix O 
 
Delphi review first round open questions 
Measuring quality in adult rehabilitative audiology: a Delphi review 
The aim of this review is to be a first step towards reaching consensus on what quailty looks like in 
adult audiology. In the first round of this review we would like you to give your opinion on five 
questions relating to hearing health outcome. Please give as much detail as you can. Do not feel you 
need to be bound by current policy or strategy or quote specific existing measures or scales. Imagine 
a blank slate but try to keep your ideas realistic. Feel free to use a note format to save space if you 
need to but make sure that your intended meaning is clear. The results of this round will be fed back 
to the panel as a whole and used to structure the questions in the next round. Your answers are 
anonymous and all answers are given equal weight.  
Living well can be described as living the best life possible under the circumstances. Please describe 
in as much detail as you can what you think it means to 'live well' with a hearing difficulty 
 
 
 
 
 
How do you think we should measure whether someone is living well with their hearing loss? Please 
give as many ideas as you can 
 
 
 
 
 
Bearing 'living well' in mind, what are the important processes or steps that need to happen during a 
hearing assessment appointment when someone is attending an audiology appointment for the first 
time? 
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Again bearing your previous responses in mind, what are the important processes or steps that need 
to happen during a subsequent visit such as a hearing aid fitting appointment? 
 
 
 
 
 
 
How could you measure whether these processes have happened/are happening? 
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Participant Information Sheet    (Patient) 1 Oct 2014 v2 
 
PATTERNS AND PROCESSES IN AUDIOLOGY APPOINTMENTS 
 
 Introduction 
 
I am a PhD researcher at the University of Surrey and also a qualified 
audiologist. Your audiologist has been invited to take part in a research 
project. Part of this project involves making a video recording of a hearing aid 
fitting appointment. Before you decide whether you are happy for your 
appointment to be recorded you need to understand why the research is 
being done and what it will involve for you. Please take the time to read the 
following information carefully.  
 
What is the purpose of the study? 
 
This study looks at how different audiologists structure their appointments and 
what factors help or hinder them from carrying out different processes with 
every patient they see.  
 
Why am I being asked to give my consent? 
 
Your audiologist has been selected at random from the staff at this audiology 
department. To measure what the audiologist does during a hearing aid fitting 
we would like to video your appointment. 
 
Do I have to take part? 
 
No. There will be no adverse consequences in terms of your care if you 
decide not to participate and you can withdraw at any time without giving a 
reason. 
 
What will my involvement require? 
 
You will be asked to agree to your hearing aid fitting appointment being video 
recorded. The researcher will not be present during the recording. Afterwards 
the researcher will look through the recording to identify what the audiologist 
did during the appointment. Your behaviour will not be analysed. 
 
What will I have to do? 
 
If you would be happy for your appointment to be recorded please sign the 
consent form and give it back to the researcher before your appointment 
starts. 
 
What are the possible disadvantages or risks of taking part? 
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You might feel a bit nervous about having a video recorder in the room during 
the fitting appointment. Most people get used to this and forget the video is 
there after a few minutes but if you find this is not the case then you can ask 
for the video to be turned off at any time. The video will not be shared with 
anyone outside the research team.  
 
What are the possible benefits of taking part? 
 
It is unlikely that you will benefit directly but it is hoped that the results of this 
study will help us understand the factors that support or hinder particular 
things that your audiologist does or would like to do during a typical 
appointment. Ultimately the aim is to use this information to develop an 
intervention that aims to produce good outcomes for patients without placing 
undue stress on audiologists.  
 
What happens when the research study stops? 
 
At the end of this study we will summarise the behaviour of the audiologists 
who took part and discuss this summary with them. Individual fittings and 
patient data will not be discussed. 
 
What if there is a problem? 
 
Any complaint or concern about any aspect of the way you have been dealt 
with during the course of the study will be addressed; please contact Fiona 
Barker, Chief Investigator at f.barker@surrey.ac.uk. 
  
Will my taking part in the study be kept confidential? 
 
Yes. The information on the video will be transcribed. The transcripts will be 
anonymised. The video recordings will be erased once transcription has taken 
place. The anonymised transcripts will be retained for a minimum of 10 years 
in line with the University of Surrey policy on research data. Data will be 
stored securely in accordance with the Data Protection Act 1998. 
 
Contact details of researcher? 
 
Fiona Barker 
Department of Health Care Management and Policy 
University of Surrey 
Guildford GU2 7XH 
 
Who is organising and funding the research? 
 
This research is organised as part of my studies as a PhD student at the 
University of Surrey. This project has received no external funding. 
 
Who has reviewed the project? 
The study has been reviewed and received a Favourable Ethical Opinion 
(FEO) from the University of Surrey Ethics Committee. 
 
Thank you for taking the time to read this Information Sheet. 
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Consent Form 
 
 I the undersigned voluntarily agree to take part in the study on PATTERNS AND PROCESSES IN 
AUDIOLOGY APPOINTMENTS.                                          
 
 I have read and understood the Information Sheet provided (Patient, version 2, 1 Oct 2014).   I 
have been given a full explanation by the investigators of the nature, purpose, location and likely 
duration of the study, and of what I will be expected to do. I have been given the opportunity to ask 
questions on all aspects of the study and have understood the advice and information given as a 
result.                                                                                                             
 
 I understand that the data from the video recordings will be transcribed and then erased. The 
anonymized transcriptions will be retained for a minimum of 10 years in line with University of 
Surrey guidelines.                              
 
 I understand that if the researchers witness behaviour on the video recording that places any of 
the participants at risk of significant harm then this information will be shared with the head of 
department so that appropriate action can be taken. 
 
 I agree to comply with any instruction given to me during the study and to co-operate fully with the 
investigators.                                                                                                      
 
 I consent to my personal data, as outlined in the accompanying information sheet, being used for 
this study.  I understand that all personal data relating to volunteers is held and processed in the 
strictest confidence, and in accordance with the Data Protection Act (1998). 
 
 I understand that I am free to withdraw from the study at any time without needing to justify my 
decision and without prejudice. 
 
 I confirm that I have read and understood the above and freely consent to participating in this 
study.  I have been given adequate time to consider my participation and agree to comply with the 
instructions and restrictions of the study. 
 
 
Name of volunteer (BLOCK CAPITALS)   ......................................................  
 
 
Signed  ......................................................  
 
 
Date  ......................................................  
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Participant Information Sheet   (Audiologist) 1Oct 2014 v2 
 
PATTERNS AND PROCESSES IN AUDIOLOGY APPOINTMENTS 
 
 Introduction 
 
I am a PhD researcher at the University of Surrey and also a qualified audiologist. I 
would like to invite you to take part in a research project. Before you decide whether 
to take part you need to understand why the research is being done and what it will 
involve for you. Please take the time to read the following information carefully. Talk 
to others about the study if you wish.  
 
What is the purpose of the study? 
 
This study seeks to investigate how different audiologists structure their 
appointments and what factors help or hinder you from carrying out different 
processes with every patient that you see. I am not looking for best or worst practice 
but rather the everyday reality of what goes on in a routine hearing aid fitting. 
 
Why have I been invited to take part in the study? 
 
You have been selected at random as a staff member within your department. Your 
department has, in turn, been randomly selected from all departments in England 
who are part of the AQP programme. 
 
Do I have to take part? 
 
No, you do not have to participate. There will be no adverse consequences in terms 
of your professional development or employment status if you decide not to 
participate. You can withdraw at any time without giving a reason. 
 
What will my involvement require? 
 
You will be asked to agree to one of your routine hearing aid fitting appointments 
being video recorded and then analysed later. The researcher will not be present 
during the recording. After the appointment is over, the researcher will come in and 
ask you some questions about the consultation. This interview will take 
approximately 30 minutes. This is not an exam. The researcher will not be giving 
feedback or making judgements on anything that happened during the fitting 
appointment but is interested in your experience of how you structure your fitting 
appointment.  
 
What will I have to do? 
 
If you would like to take part please sign the consent form and return it by email to 
f.barker@surrey.ac.uk.  
 
What are the possible disadvantages or risks of taking part? 
 
You might feel a bit nervous about having a video recorder in the room during the 
fitting appointment. Most people get used to this and forget the video is there after a 
few minutes but if you find this is not the case then you can ask for the video to be 
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turned off at any time. You might be worried that the video will be used to assess 
your performance in some way. However the video will not be shared with anyone 
outside the research team, only two of whom will see the video itself before the 
content is anonymised. The only exception to this would be if the research team see 
something on the video where audiologist behaviour might cause harm to the patient. 
In the case of this unlikely event the nature of the behaviour would be discussed with 
you and your head of department. 
 
What are the possible benefits of taking part? 
 
It is unlikely that you will benefit directly but it is hoped that the results of this study 
will contribute to a better understanding of the factors that support or hinder particular 
things that you need to or would like to do during a typical consultation. Ultimately the 
aim is to feed this into the development of an intervention that aims to produce good 
outcomes for patients without placing undue stress on audiologists.  
 
What happens when the research study stops? 
 
At the end of this study we aim to feed the summary results back to all participating 
departments personally by visiting during a staff meeting 3-4 months after visiting to 
make the video recordings. Individual results will not be discussed or highlighted at 
this stage or during any subsequent dissemination efforts. In addition we hope to 
publish the results of this study in an appropriate peer reviewed journal within 6 
months of the end of data collection. 
 
What if there is a problem? 
 
Any complaint or concern about any aspect of the way you have been dealt with 
during the course of the study will be addressed; please contact Fiona Barker, Chief 
Investigator at f.barker@surrey.ac.uk. 
  
Will my taking part in the study be kept confidential? 
 
Yes. The information on the video will be transcribed. The transcripts will be 
anonymised. The video recordings will be erased once transcription has taken place. 
The anonymised transcripts will be retained for a minimum of 10 years in line with the 
University of Surrey policy on research data. Data will be stored securely in 
accordance with the Data Protection Act 1998. 
 
Contact details of researcher? 
 
Fiona Barker 
Department of Health Care Management and Policy 
University of Surrey 
Guildford 
GU2 7XH 
 
Who is organising and funding the research? 
 
This research is organised as part of my studies as a PhD student at the University of 
Surrey. This project has received no external funding. 
 
Who has reviewed the project? 
The study has been reviewed and received a Favourable Ethical Opinion (FEO) from 
the University of Surrey Ethics Committee. 
Thank you for taking the time to read this Information Sheet. 
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Consent Form 
 
 I the undersigned voluntarily agree to take part in the study on PATTERNS AND PROCESSES IN 
AUDIOLOGY APPOINTMENTS.                                          
 
 I have read and understood the Participant Information Sheet provided (Audiologist, version 2, 1 
Oct 2014).   I have been given a full explanation by the investigators of the nature, purpose, 
location and likely duration of the study, and of what I will be expected to do. I have been given the 
opportunity to ask questions on all aspects of the study and have understood the advice and 
information given as a result.                                                                                                             
 
 I understand that the data from the video recordings will be transcribed and then erased. The 
anonymized transcriptions will be retained for a minimum of 10 years in line with University of 
Surrey guidelines.                              
 
 I understand that if the researchers witness behaviour on the video recording that places any of 
the participants at risk of significant harm then this information will be shared with the head of 
department so that appropriate action can be taken. 
 
 I agree to comply with any instruction given to me during the study and to co-operate fully with the 
investigators.                                                                                                      
 
 I consent to my personal data, as outlined in the accompanying information sheet, being used for 
this study.  I understand that all personal data relating to volunteers is held and processed in the 
strictest confidence, and in accordance with the Data Protection Act (1998). 
 
 I understand that I am free to withdraw from the study at any time without needing to justify my 
decision and without prejudice. 
 
 I confirm that I have read and understood the above and freely consent to participating in this 
study.  I have been given adequate time to consider my participation and agree to comply with the 
instructions and restrictions of the study. 
 
 
Name of volunteer (BLOCK CAPITALS)   ......................................................  
 
 
Signed  ......................................................  
 
 
Date  ......................................................  
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Field notes  
Location:   Masterclass in Rehabilitation for Adults with Acquired Hearing Loss 
Date of meeting:  2.12.15 2.15-3pm 
Date of note preparation: 3.12.15 Field notes prepared using brief notes taken during the 
session on 2.12.15  
Participants: 8 audiologists working in with adults with hearing loss 
Duration of discussion:  45 minutes 
Behavioural map 
Before presenting the map that I had developed I used a flipchart to record participants 
brainstorming about who might contribute to hearing aid use on the part of the patient. They 
thought of family members, friends and audiologists. As audiologists, they felt they had an 
important, even central, role to play in helping people to use their hearing aids. I had to prompt 
them about the potential role of hearing aid manufacturers and voluntary organisations but they did 
not disagree with the decision to include them although they felt, like me, that their influence is 
more distant. 
Audiologist behaviour in fittings 
Before presenting the results of the observational study, I asked the participants for their ideas 
about which audiologist behaviours in hearing aid fitting appointments might help someone wear 
their hearing aid. They volunteered that audiologists need to give information about what the 
hearing aid will do, fit it correctly (acoustically) and make sure it is comfortable, demonstrate and 
then get the patient to practice using the controls and inserting the hearing aid, counsel regarding 
expectations for hearing aid use. 
We then discussed the study. They were surprised that the results showed that there was little 
discussion about the benefits of hearing aid use either in general or specifically for that patient. They 
felt that probably some of this discussion might have happened at previous assessment 
appointments when the decision to go ahead with the hearing aid was made. Allied to this was a 
concern that the fitting was only a small part of the patient journey and that behaviours all the way 
along the line will have an impact and interact with each other. Some of the participants felt that 
counselling regarding limitations took precedent over discussing benefits because it was very 
important for people to have realistic expectations and not be disappointed as they felt this was a 
really important influence on subsequent hearing aid use.  
Triangulation and selection of target behaviours 
The participants were supportive of adding information about the positive benefits of use. There was 
a feeling that giving the information verbally and in written form was important rather than limiting 
it to just one or the other. 
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In terms of the use of prompts to help people remember to use their hearing aid, participants felt 
this was a good idea. They could see how it worked in weight loss and other contexts and how it 
might apply for this behaviour but it was something they were not familiar with. 
The idea of making a behaviour plan was then discussed. The participants were worried about the 
need to balance this behaviour and the other behaviours that need to happen in the fitting within 
the time available. One participant reported that she thought lots of departments inc her own were 
already experimenting with this type of plan but they had all had to develop their own and were 
unsure exactly how to put it into practice. Another participant raised the concern that some patients 
who were already very motivated and keen would perceive that making a plan was unnecessary and 
would therefore not engage with the audiologist in making it. This made them worried about 
whether they would attempt it with every patient. 
Overall impressions 
The participants at this workshop were broadly supportive of the behaviours and how they had been 
identified and specified. However they did have some concerns about implementation. There was 
concern about fitting the new behaviours into the consultation in the time available. There was 
concern that the plan might not be well received by all patients. Both of these are likely to influence 
whether the behaviours are put into practice or not. 
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Structured interview topic guide 
What do you think an individual management plan should include in an ideal world? 
DISCUSSION AND INTRODUCTION OF IDEA OF BEHAVIOURAL SPECIFICATION, GOAL SETTING AND 
ACTION PLANNING 
When it comes to you personally doing behavioural planning that includes these things what do you 
think it would take for you to create one with every patient?  
We’re going to go through a few options that might apply in any situation relating to behaviour in 
general. In this case we’re talking about creating a plan with every patient you see. You might feel 
some don’t apply to you and that is fine. Some of the items may seem strange but that it is because 
I’ve tried to include anything that might possibly apply to behaviour across the board just so nothing 
that might be important to you gets missed out. 
If you think something is important we’ll chat a bit more about why you think it might be important 
for you. 
So, to create a plan with every patient, would you have to…. 
Capability 
1. Know more about why it is important eg have a better understanding of the benefits of 
behavioural planning 
2. know more about how to do it eg have a better understanding of effective ways to create a plan 
with a patient 
3. have better physical skills  
4. have better mental skills eg learn how to reason more effectively or think on your feet 
5. have more physical strength 
6. have more mental strength eg develop stronger resilience against the temptation to miss the IMP 
out or do a short version 
7. overcome physical limitations eg get around problems relating to disability 
8. overcome mental obstacles eg reduce unwanted feelings or temptations 
9. have more physical stamina 
10. have more mental stamina eg develop greater capacity to maintain mental effort 
Opportunity 
11. have more time to do it 
12. have more money 
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13. have the necessary materials eg be given better tools to create a plan 
14. have it more easily accessible  
15. have more people around you doing it too eg be part of a crowd or culture 
16. have more triggers to prompt you eg more reminders at strategic times 
17. have more support from others eg have your colleagues or head of department behind you 
Motivation 
18. feel you want to do it enough eg feel more of a sense of pleasure or satisfaction from doing it 
19. feel that you need to do it enough eg care more about the negative consequences of not doing it 
20. believe that it would be a good thing to do eg have a stronger sense that you should do it 
21. develop better plans for doing it eg have a clearer and better developed plan for achieving it 
22. develop a habit of doing it eg get into a pattern of doing it without having to think 
23. something else…  
 
Based on the self-evaluation questionnaire described in ‘The Behaviour Change Wheel: a guide to 
designing interventions’ by Michie, Atkins and West (2014) 
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My i-plan 
What I am going to do (Behaviour goal) 
Think about what you need to do, when, how 
often and with whom? 
 
 
 Things that will 
help me achieve 
my goal 
Things that 
might get in 
the way 
Places and things   
People   
Thoughts and feelings   
 
Action plan  
If…  Then… 
  
 
What my audiologist is going to do 
 Date completed 
  
 
